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apparatus.ancl:a'niethocl:for8uch-a.'dlsc 

(57) A muttlmadia optical disk contains a data/area 
for recording a plurality of objects. The data area.is oom- 
posed ol a plurallty.of small areas .and.one object is re- 
corded, over contlnuous.small areas and .each small ar- 
ea contains first andrsecond-subareas. -Animation data, 
in a unit.of a.prescrlbad period of time and auxiliary video 
data to be reproduced, simultaneously i with tiie anima- 
tion data-are recorded in the first subaraa and the aux- 
iliary video data are a menu picture.containingapiurallty 
.of buttons used for ctioosing between various display 
modes. Control Information is recorded, in- ttie second 



subarea and the confi-ol Information contains button 
control data required for responding to the operation of 
the user wtten the.-menu.pk:ture in the first subarea in 
the same small area is to be reproduced.and supple- 
mentary controidata foroperBtihg.the menu forthe user. 
When the optical disk Is constituted in such a way, the 
response and the.lnteractive.feature of the disk can be 
lmproved,.becausethe disk can be controlied-on a small 
area basis. In- addition, since the operation of the user 
can be executed by using the supplementary control da- 
ta for each small area, the- Interactive reproduction ad.- 
vanclng-peifonnanceican be Improved. 
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Description 

BACKGROUND OF THE INVEIMTiON 

(1) Fieid of ttie invention 

[0001] Tiie.present invention reiates to an opticai disc 
wliicli stores -muttimedia.data, a reproduction appara- 
tus, and a reproduction metiiod for reproducing-such an 
optical disc; amongtliem ail, especially, to improving re- 
production function-In tita interactive application. 

(2) Description of tlie Related Art 

. {0002] Laser discs and video CDs are-^weii Icnown as 
opticai information storage media and ttie reproduction 
apparatus for audio Information and moving picture In- 
fonnatlon. Laser discs are optical dlscs-wltli a.dlameter 
of about.30cm storing anabgus moving picture data of 
about an iiour. They tiave been often utilized as storage 
media for movies and music videos. However, ttielrsize 
is not necessarily optimal in terms of transportation or 
storage, ttiere lias been an increasing demand for more 
compact'storage media. 

[0003] A video CD was realized by tailoring an audio 
compact disc as follows! a large amount of moving-pic- 
ture images were stored onto ttie compact disc witii a 
, diameter of 12om by MPEG (Moving Picture Expert 
Group) system. Even though, a compact disc size was 
realized, resolution of the moving pictures was only 
about 352*240, 

Interactive Application 

[0004] Recently, there is an increasing demand for 
new storage madia capable.of storing high-quality mov- 
ie appllcatlons.and.also can be used In the field of "in- 
teractlvaapplicatlon". Here, the "Interactive application" 
has a plurality of reproduction routes and allowathe user 
to control the direction that the application takes. Some 
of the examples.are: an aerobics software for self-exer- 
cise; and:a. guide, video ot an overseas- travel; Among 
them all, what. Is notable is- that oeitain appHcations. 
which are called "Interactive movies" have been devel- 
oped, which'can be distinguished from the conventional 
movies for the interactive functions. In interactive-mov- 
ies, aplurality of stories are stored In parallei. Users de- 
termine the direction In the course of the story at times 
so that they can get the feel of reality and excitement. 
Here Is an example of a story about a dragon end.a war- 
rior. A dragon suddenly appears In front of the wanlor 
and a menu is displayed as follow. Option 1 : Get Away. 
Option 2: Fight. In this way, the direction of the story is 
determined. Reproduction ot the story keeps going. 
. branching to the screen Ima^s which corresponds to 
the user's option. 



Control of the Interactive Application. 

[0005] A conventional Interactive application in the 
case ot video CD can be explained as follows by means 
5 olFigs. 1 -3. Here is an example of a multistory-detective 
story (multi-story means thatthere are several possible 
direction of the story). 

[0006] Rg.. 1 shows movingplcturss 1 -5 ofthe detec: 
tive.stary, which are anBnged.according to the orderof 

10 reproduction. In moving picture 1 , a detective enters a 
room. In moving plcture.2, a pen and glasses on a desk 
Is zoomed in for close-ups. In moving picture 3, a menu 
Is displayed, asking the.userto.select.elther'1 : glasses" 
and "2: a pen". in moving picture 4, glasses are zoomed 

13 In for close-ups according to the selection of "1 : glass- 
es". In moving picture 5, a pen Is zoomed in for close- 
ups according to the selection of "2: a pen". 
[p(H)7] Fig. 2.1s an example showing how the respec- 
tive digital data of moving pictures 1-5 Is stored on the 

20 video CD. Aside from the digital data, the video CD 
stores a plurality of reproductipn route data which con- 
trols the order of. reproduction of moving pictures 1-5. 
Digital data for one moving picture is stored In a series 
of areas. However, the respective digital data.should.not 

25 necessarily be stored in a series of areas. They can be 
stored on different areas of a disc as shown in Fig. 2. 
[0008] Fig. 3 shows a plurality of reproduction route 
data stored on the video CD. There are two types of re- 
production route data: one is giving reproduction order 

30 to a plurality of moving pfcture data; and the other is to 
switch branch destination as the reproduction proceeds. 
[0009] The fonner type Is calted.a "play list". In which 
the reproduction order of the. moving ptotures is desig- 
nated. Also, the play list Includes a:piece of link infor- 

35 mation whtoh designates the nextteproduction route af- 
ter the reproduction of the designated moving-picture 
ends. 

[0010] The latter type Is called a "selection list". The 
selection list includes a plurality of reproduction routs as 

■M branch target candidates and. a menu, address. The 
menu address Is a record address f ora menu image that 
provideff a plurality of branch targets . The menu image 
includes a plurality of .items whose identification num- 
bers conaspond to identifiers of reproduction routs as 

•« the branch targets. 

[0011] in Fig. 3, reproduction route data 1, 3, and 4 
are play lists, and reproduction route date 2 is a selec- 
tion list. The identification number of each menu item 
conesponds to the numeial key on the rernote control 

so panel. When the user presses a numeral key, branch 
occurs to the corresponding destination. 
(0012] How the video CD In Fig. 2 Is reproduced by 
Its reproductton apparatus can be explained as. follows. 
[001 3] On designated to start the reproduction, the re- 

ss producUon apparatus reads the leading reproduction 
route data 1 from the optical disc, and stores It into the 
Internal memory. According to the reproduction orderof 
the moving picture des^nated by the reproductton route 
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data 1 , the reproduction apparatus determines the mov- 
ing picture to be reproduced. After that, the reproduction 
apparatus moves a picltup to the position designated by 
the record address of the moving picture, and reads the 
digital data of the moving picture from the optical disc. 
The reproduction apparatus converte the digital data in- 
to a picture output signal and an audio output signal 
through a certain signal process, then outputs the sig- 
nals to the display end.spealcer. 
■ [0014] After the above.processing, the scene of mov- 
ing picture 1 is reproduced for a few seconds: a detec- 
tive is entering a room In which a desk is'placed. When 
the rsproduction of movlng.picture.1 ends, reprodui^on 
of moving picture 2 starts. The -desk is zoomed in' for 
close-ups.Bnd the pen and. glasses are displayed for a 
few seconds. When all motion pictures stored In the re- 
production routedata:are reproduced, by referring to the 
link information of reproduction route data 1 , the repro- 
duction apparatus reads the next reproduction route da- 
ta through the pickup. The reproduction apparatus, 
then, discards the reproduction route 1 and optically 
reads the next reproduction data into the: internal mem- 
ory, In the case df.the present example, instead:of the 
reproduction, route data 1| the reproduction route data 
2 is stored into the memory. In the present example, as 
. the newly storsdteproductlon route dataZ. Is aeelectlon 
list, a menu which. displays.a plurality of branch destina- 
tions is displayed. In this case, moving picture .3. is dis- 
played, allowing users to select "1 : glasses" or °2: pen". 
[001 5J When the user presses a numeral key on a re- 
mote controller corresponding to the Item in the menu, 
the raproductton apparatus detennines reproduc^on 
route data which is the branch target corresponding to 
the numeral. After that, the reproduction apparatus dis- 
cards the reproduction route .2 and optically- reads the 
detennined reproduction data Into the internal memory. 
In the presentexample, the reproduction route data 3 is 
read into a memory if the.user selects item "1;"; repro- 
duction route data 4 If the user selects. Item '2". 
[0016] The reproduction apparatus continues the re- 
producthin according to the new reproduction route data 
stored in the memory. If thereproducUon route, data S is 
stored, in the memory, moving pk:ture 4, an image of 
close-up glasses, is reproduced. If the reproduction 
route data 4.is stored in the memory, moving picture- 5, 
an Image of close-up pan, is reproduced. 
[0017] When the reproduction apparatus: continues 
the above mentioned operations to the optteal disc, 
moving pictures.are reproduced, with the route being 
changed according to the user's selection ofthe menu 
item. As the user can control the direction of the Inter- 
active software In a various way, he/she can get the feel 
of being.the.detective in the story. 

The Task That the Present Invention is going to Solve 

[0018] However, the interacth/e application men- 
tioned atiove has the following shortcomings. 



(1) Response in interaction 

[0019] In order to realize a branch of a video CD, the 
optical pbkup altematively has to read the moving pic- 

5 tures and the reproduction route data: e.g. moving pic- 
. ture 2, reproduction route data.2, moving picture 3, re- 
production route data 3 or 4, moving picture 4 or 5. 
Switching the readout of the moving pioture and repro- 
dudion route data entails seek of the pickup, which 

10 causes interniptlon in the course of reproduction of the 
program. Especially, If the branch should occur many 
times, response of the interactive reproduction deterio- 
rates greatly, whteh makes the Interactive application 
less appealing to the user. 

IS [0020] As mentioned above. It has been diffteuirto re- 
alize a responsive interactive application so that the 
smooth reproduction of the.program is kept going. 

(2) A Menu 

20 

p)021] If the user does not designate the selection 
Item on the menu screen (branch point of the reproduc- 
tion), It creates a pause In the course of reproduction, 
in the case of the foregoing story of the dragon and the 

2s sword, the morhent the dragon appears above the hori- 
zon, a menu of "Get Away" and "Fight" Is displayed. 
Here, If the userhassoms hesitation to detennlne which 
course tctake, the reproducUon is paused. Like this,.ac- 
cording to the conventional interactive software, normal 

30 reproduction was not realized unless the user does not 
get devoted to the pureult.of1he-story or he/she cannot 
select the direction of the stoiy at the branch point. 

SUMI^ARY OF THE INVENTION 

35 

p)022] It is an object of the.present invention to pro- 
vide a multimedia optte»i disc and a reproduction appa- 
ratus for the disc which can achieve highly-responsive, 
highly-interactive, and efficient reproduction of an appli- 

40 cation using simplified menu operatton by the user.. In 
other wonte, smooth reproduction of the application 
keeps going by the user's simple and proper operation 
depending on the contents of the application when 
branch should occur. 

-*5 [0023] It is another object of Ihe present invention to 
provide a multimedia optical disc and a reproduction ap- 
paratus f orthe disc which realize the best operation that 
satlsflas the user's preference or wish depending on the 
contents of the story or the scenes at the points of 

sQ branching. 

[0024] The objectscan be achievedby the optical disc 
characterized by the following constructions. 

(1 ) A multimedia optical disc comprising a data area 
55 for storing at least one object that has sub-ptoture 
data and moving picture data, wherein the data area 
includes a plurality of small areas, each of which 
Includes a first sub-area and a second sub-area, 
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With the object in the data area being stored over 
consecutive small areas; the first sub-area stores 
the moving picture data having a certain time period 
and the sub-picture data being reproduced at the 
same timing as the moving picture data, the sub- s 
picture data being a menu image which includes a 
plurality of buttons for showing menu items for-ds- 
play; and tha.second sub-area stores control infor- 
mation including btitton control data for responding 
to a user's operation applied onto amenu image re- io 
produced in the first sub-area in the same smail ar- 
ea and auxiliary control data for substituting the. us- 
er's operation applied.onto themenu. 

According to the above constnjction, as .the vid- 
eo object comprises the sub-picture data for show- is 
ing the menu including a plurallty ofliuttons, the but- 
ton control data andthe auxiliary control data by the 
small area, high responsiveness and excellent In- 
teractiveness can be realized by the unit of small 
area. Also, efficiency of reproducing the intoracljve 2" 
application Improves as the auxiliary control data 
can substitute for the user's operation by the unit of 
small area. 

(2) The.button control data may Include a:selectlon » 
color for coloring one of the buttons In a selected 
state, an actlvatloncolor for coloring one of the.but- 
tons In an activated state, and a command for each 
button,.the command being executed.when thebux- 

ton is placed into an activated state; and the auxii- 30 
iary control, data may include an end time of the. us- 
er's operations applied onto the menu and.forcedly 
activating button inforanatjon showing a button 
which should be forcedly placed into the activated 
state at the end time. 35 

Accordingto the above.construction, even if the 
button Is not ar^vatedby the user's operation at the 
point of branching during reproduction, the repro- 
duction of the application Iceeps going In accord- 
ance with the Intention of theappllcation creatordue 
to the forcedly activated button infontiation. Then, 
even if the user is not used to an interactive appli- 
cation, the reproduction continues automatically. 
Moreover, the reproduction apparatus can repro- 
duce the ajspllcation as .an interactive movie or an 4S 
ordinary movie accordlng.to the user's wish. 

(3) The forcedly activated button Infonnation may 
designate at least one of a button having.a specific 
button number as a forcedly activated button and.a so 
button in the selected state at the end time. 

(4) The button control data may include a selection 
color for coloring one of the buttons in a selected 
state, an activation color for coloring one of the but- ss 
tons in an activated state, and acorrwnand for each 
button, the command being executed when the but- 
ton is placed into an acthrated state; and the auxil- 



iary control data may include automatic activation 
button infonnation for specifying which button 
should be forcedly placed into an activated state 
when a user's operation for placing the button Into 
the selected state is applied. 

According to the above constructions, by set- 
ting the automatic activation button, it is possible to 
reduce the twofold operations of selection and ac- 
tivation into a single operation. This Is especiaily ef- 
fective when highly responsive menus are desired. 

(5) The auxiliary control data may Include prohibi- 
tion information which shows which buttons should 
not be inputted with the numeral key by the. user; 
the.prohibitlon'infbrmatlon may be a threshold; and 
inputiwiUrthe numeral key by the user may be pro- 
hibited regarding the buttons having greater button 
number than:thB threshold. 

According to the above-construction; by.setting 
two types of buttons, one of>which can be selected 
by numerals and the other cannot, misoperations 
by the user can be prevented. Moreover, numeral 
keys and.anrow keys can be jointly used depending 
on the-stoty and scene afthe-points. of branching. 

(6) The-sub-picture data In the first sub-areas In a 
given section of an object may constitute one still- 
Image to be superimposed with the moving plcture 
data; and the auxiliary control data may include ad- 
dress Infonnation which shows storage position of 
the first small area in the.given section in orderto 
return to the original.' data.after-branch to another 
object occuned. 

According. to the above construcUon, when a 
still image like a menu image is stored by the lead- 
ing sub-picture data in a given section and the still 
image ls still being reproduced in the small area af- 
terwards, it is possible to resume .the reproduction 
from the original sub-picture- data after temporarily 
calling other victeo data. 

The foregoing objects can be achieved by the 
reproductton apparatus characterized by the follow- 
ing constructions. 

(7) A reproduction apparatus.forreprochjcing a mul- 
timedia optical disc comprising a data area for stor- 
ing a plurality of objects^, each having sub-picture 
data andmoving picture data,- wherein thedata area 
may inchide a plurality of small areas, each of whk:h 
Includea a firat sub-area and a second sub-area, 
with the object in the data area being stored over 
consecutive small areas; the first sub-area may 
store the moving picture data having a given time 
period and the sub-picture data being reproduced 
at the same timing as the moving picture data, the 
sub-picture data being a menu Image which in- 
cludes a plurality of buttons for showing menu items 
for display; and the second sub-area may store con- 
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trol information including button control data for re- 
sponding to a user's operation applied onto a menu 
Image reproduced in the first sub-area in the same 
small area and auxiliary control data for substituting 
the user's operation applied onto the menu, the re- s 
production apparatus comprising: a readout device 
for reading data on the multimedia optical disc; a 
reproduction device for reproducing the moving pic- 
ture data and sub-picture data in the first sub-area 
read.by the readout device and.outputting the mov- 10 
ing picture data-and sub-picture data as a video sig- 
nal for display; a reception device for receiving a 
user^s opsration applied onto the menu by the sub- 
picture data; a first control device for responding to 
the user's.operatlon according to the.button control " 
data read from the.second sub-areaJsy the readout 
device; and a second control device for substituting 
for the user's operation according to the auxiliary 
control .data.read.from the second-sub-area by the 
readout device. 

According to the above construction, as the vid- 
eo object comprises the sub-picture data for show- 
ing the menu including a plurality of buttons, the but- 
ton control data and the auxiliary control data by the 
unit of small area, the first control device achieves 2S 
highly-responsive, highly-interactive, and excellent 
reproduction by the smell area. Also, efficiency of 
reproducing the Interactive application improves as 
the second control device can substitute for the us- 
er's operation according to the auxiliary controf data 30 
by the unit of «nall area. 

(8) The forcedly activating device may place the 
button into the activated state If the forcedly activat- 
ed button infoimation shows the button number, 3s 
and may place the button in the selected state into 

the activated state at the and time If not so. 

Acconjing to the above construction, even if the 
bunon is not activated by the user's operation atthe 
point of branching during reproduction. the timerde- « 
vice and the forcedly activating device reproduce 
the application in accordance with the intention of 
the application creator due to the forcedly activated 
button infonnation. Then, even If the user is not 
used to an interactive application, the reproduction 45 
continues automatically. 

(9) The auxiliary control data may include automatic 
activation button information which specifies a but- 
ton forcedly placed into the activated state whenthe so 
ussr^ operation for placing the button into the acti- 
vated state is applied, the first control device com- 
prising: a holding device for holding button number, 
selection color, activation color, command for each 
button, end time, and forced button number by an- ss 
alyzing control infonmation every time the second 
sub-area is read by the readout device; a button 
control device for controlling change of state of each 
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button according to the user's operation received by 
the reception device; a button display control device 
for instructing the reproduction device on the selec- 
tion color and the activation color of the.button on 
the menu image; and an execution device for exe- 
cuting the command of the button placed into the 
acUvated state, and the secondcontrol device com- 
prising a ''selected=actlvated" device for placing the 
button placed into the selected state from the non- 
selected state by the button control device Into the 
activated state. 

According to the above construction, by setting 
an automatic activation button, (t. Is possible to re- 
duce the two-told operations comprising selection 
and activation into a single operation. 

(1 0) The auxlllaiy control data may Include prohibi- 
tion infonnation that shows which buttons should 
not be inputted with the numeral key by the user, 
and:the secondcontrol device comprising a prohi- 

state by the buttonxxintroi means Ifihe numeral key 
is ralated to the-prohlbitlon by the prohibition Infor- 
mation when the user's operation- received by the 
reception device is operating a numeral key. 

According to the above construction, by setting 
two type of buttons, one of which can be selected 
by numerals and the other cannot, misoperations 
by the user can be prevented. Moreover, numeral 
keys and an-ow keys can be jointly used depending 
on the story and scone at the points of branching. 

(11) The-sub-picture data in the first sub-areas in a 
given section of the object may constitute a still Im- 
age to be superimposed with the moving picture da- 
ta; and the auxiliary control data may include ad- 
dress Infonnation whtoh shows storage position of 
the first small area In the.given section In order to 
retum to the original, date after branch to another 
object occuHBd. the flist control means oomprtslng: 
a-holding devtee for holding button number, selec- 
tion color, activation color, command for each but- 
ton, end time, and forcedbutton number by analyz- 
ing control Infomiatlon every time the second sub- 
area is read by the reBdout.devkw; a button control 
devtee for controlling change of «tate of each button 
aocotding to the user's operation received by the 
reception devtee; a button display control device for 
Instructing the reproductton device on the selection 
color and the actuation color of the button on the 
menu ima^; and anexecutten device for executing 
thecommand oflhetutton placed Into the activated 
state, and the second control means comprising: a 
detection devtee for detecting that the user's oper- 
ation received by the roceptran device is a designa- 
tion of temporary reproduc^on of another object; a 
call devtee for storing the address information and 
designates the reproductton devtee to reproduce 
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another- object when the reproduction designation 
is detected; and a resume device for resuming re- 
production of the object based on the. stored ad- 
dress information after the reproduction of another 
object is completed. s 

According to the above construction, when a 
still Image like a menu image is stored.by the lead- 
ing sub-picture data in a given section and the still 
image is still being reproduced in the small area af- 
tenvards, it is possible to resume the rspnoduction io 
from the original .sub-picture.data efter temporarily 
calling other video data. 

The foregoing objects can be achieved by the 
reproduction method of the following construction. 

(12) A. reproduction method for reproducing multi- 
media data comprising a plurality of objects, each 
having sub-picture data and moving picture data, 
wherein the multlmedia data mayinolude a plurality 
ofsmalldata, each ofwhlch Includes a first sub-data 20 
and a second, sub-data, with the object being con- 
stmcted over oonsecutlve.small data; the first sub- 
data may include the moving picture data having a 
given time period and.the sub-picture data-being re- 
produced at.the same.tlming as themoving picture 25 
data, the. subrplcture data being a menu image 
which may include^apluraitty of buttons for showing 
menu items for display; and the sacond.sub-data 
may include control information including button 
control data for responding to a user's operation ap- 30 
plied onto the. menu image reproduced in the. first 
sub-data in the same small area and auxiliary con- 
trol datafor substituting the user's operation applied 
onto the menu, the reproduction method comprising 
the stepsef : inputtlng.the mullimedlajdatavia edata S5 
obtaining, unit; making, a decoder reproduce the 
moving picture data and subrpicture data In the in- 
putted first sub-data and outputting the moving.plc- 
ture data and subrpicture data as a video signal for 
display; receiving the user's operation applied onto 40 
the menu by the sub-picture data; first controlling 
the data obtaining unit and the decoder so that the 
reproduction apparatus, responds to. the received 
user's operation according to the button control data 
in the inputted secondsub-data; and 4S 

second controlling the data obtaining unit and 
the decoder so that the.reprDduction apparatus sub- 
stitutes fora given user's operation according to the 
auxiliary control data in the inputtedsecond sub-da- 
ta. 50 

[0025] According to the above construction, as the 
video object comprises the sub-picture data for showing 
the menu Including a plurality of buttons, the button con- 
trol data and the auxiliary control data by the unit of small ss 
area, the first control device realizes high responsive- 
ness and excellent interactiveness by the unit of small 
area. Ateq. effteiency m reproducing the interactive ap- 



plication improves as the second control device can 
substitute for the user's operation according to the aux- 
iliary control data by the unit of small area. 

BRIEF DESCRIPTION OF THE DRAWINGS 

(0026] These and other objects, advantages and fea- 
tures of the Invention will become apparent from the fol- 
lowing description thereof tai<en in conjunction with the 
accompanying drawings which Illustrate a specific em- 
bodiment of the invention. In the drawlngs: 

Fig. 1 shows moving pictures 1-5 of a detective sto- 
ry, which are anrangedaccordingto the order of re- 
production In the.conventlonal art; 
Fig. 2 is an example showing how the respective 
digital data of moving pictures 1 -5 is stored on the 
video CD in the conventional art; 
Fig. 3 shows a plurallty of reproduction route data 
stored onto the video CD in the conventional art; 
Fig. 4 shows an appearance, a cross-section, an 
enlarged cross section, and pit shapes of the DVD; 
Fig. 5 shows the entire data construction stored on- 
to the DVD. 

Fig. 6 shows intemal construction of each Video Ti- 
tle Set in Fig. S; 

Fig. .7 shows the data construction of the highlight 

infonnatlon In a PCI packet; 

Fig. B shows data format of a vkieo pack; 

Fig. 9 shows data.lormat of an audio pack; 

Fig. 1 0 sows data fonnat of a sub-picture data pack; 

Fig. 11 shows data format of a management pack; 

Fig. 12 shows an example of a.menu image by the 

sub-picture.data; 

Fig. 13 Is more detailed, hierarchbal data construc- 
tion the management pack; 
Fig. 14 shows more detailed data construction of 
the button color information and.button Information 
in the management pack; 

Fig, 15 shows concrete examples of Instructions 
used as button commands, each command set for 
each button; 

f^. 16.shows hierarchksal data construction of the 
Video Title Set management information in the each 
Video Title Set in Fig. 5; 
Fig. 17 is for explanation of a PGC; 
Fig. 1 B is an appearance.of the reproduction system 
In the present embodiment; 
Fig. 19 is an example of key arrangement on a re- 
mote controller; 

Fig. 20 is. a block diagiam showing the entire con- 
structton of a reproduction apparatus; Fig. 21 is a 
block diagram showing constructtonof a system de- 
coder; 

Fig. 22 Is a block diagram showing construction of 
a system control unit; 

Fig. 23 is a concrete example of a button state trans- 
fer table; 
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Fig. 24 is a blocit diagram showing construction of 
sub-picture image decoder; 
Fig. 25 is a flowchart showing outline of processing 
of reproduction control by the system control unit; 
Fig. 26 is a detailed flowchart of reproduction pro- s 
cedure of a program chain group in Fig. 25; 
Fig. 27 is a flowchart showing VOB reproduction 
control processing in Fig. 26; 
Rg. 28 is a flowchart showing outline of highlight 
processing in Fig. 27; • »o 
Fig, 29 is a more detailed flowchart showing button 
initlal.state activation processing in Fig. 28; 
Fig. 30 is a more detailed flowchart showing high- 
light display processing in Fig. 28; 
Rg. 31 is a more detaiied flowchart. showing high- '5 
light end processing in Fig. 31 ; 
Rg. 32 is a more deteiied flowchart showing button 
activation processing in Fig. 31 ; 
Fig. 33.is a more detailed flowchart showing button 
state transfer processing In Rg. 28; ^ 
Rg. 34 is a flowchart showing call and return- 
processing of the system menu; 
Fig. 35 is an example of an interactive title; 
Fig. 36 Is an example of an interactive title; 
Rg. 37 explains a program chain; and 25 
Fig. 38 is a flowchart showing production methodAf 
an optical disc. 

DESCRIPTION OF THE PREFERRED EH/IBODIMENT 

30 

Physical Construction of the Multimedia Optical Disc 

[0027] Physical construction of the multimedia optical 
disc (hereinafter referred to as DVD: Digital Video Disc) 
of the present embodiment can be explained as follows. 3S 
Fig. 4 shows an appearance, a cross-section, an en- 
larged cross-section, and pit shapes of the DVD. 
[0028] The DVD has a diamater of 1 20mm, which is 
the same size as CDs. 

[0029] Starting from the bottom, DVD 107 is formed «> 

of a first transparent substrate 108 of 0.6mm in thiclc- 
ness, an information layer 109 which Is made of a re- 
flective film like a metal thin film, a.binding layer 110, a 
second transparent substrate 111 , and a print layer 112 
on which a label is printed. ts 
[0030] The print layer 112 is not a requisite for the 
DV0 107. The second transparent substrate 111 can be 
unprotected. 

[0031] The lower surface of the DVD 1 07' is a read- 
out surf»:e A: a light beam 113 is shone onto It so that so 
information is reproduced. The upper surface of the 
DVD 107 is a rearsurfaoe B, which is fomied by the print 
layer 112. 

[0032] As shown in Fig. 4, thesurfaceof thefirsttrans- 
parent substrate 1 08 in contact with the Infbtmation lay- ss 
er 1 09 has pits and projections. Infonnatlon Is stored t>y 
changing the length and interval of the pits. In other 
words, the infomiatlon layer 109 has the pits end pro- 



jections. The length of a pit ranges from 0.4 mu m to 
2.13 mu m. A whole series of pits fomi a spiral track with 
a radial distance of 0.74 mu m. Compared to the con- 
ventional CDs, the length of pits are shorter and truck 
pitch is narrower, thereby increasing the storage densi- 

•y- 

[0033] The read-out surface A Is fiat. The second 
transparent substrate is a reinforcer of the same mate- 
rial as the first transparent substratel 08, having 0.6mm 
thickness. 

[0034] The light beam 1 1 3 from a light head (not Illus- 
trated) passes through the read-out surtace A and It is 
focused onto the information surface 109. The point of 
the focus is then called the light spot 1 04. As the phase 
of the reflection of the pit is differentfrom that.of the non- 
pit areas, reflection ratio decreases as a result of the 
optical interference. As the interference does not occur 
in the non-pit areas, reflection ratio increases. Due to 
the change of the reflection ratio, infonmation is repro- 
duced. 

[0035] The light spot 114 on a DVD has^ diameter of 
around 1/1.6 times the diameter of a light spot on the 
foregoing conventional CDs due to the large numerical 
aperture NA of the objective lens and small wavelength 
lambda of the light beam. 

PK)36] The DVDs of the physical constmctlon de- 
scftbedabove can store about 4.7GB of information on 
one side, which is almost eight times the storage capac- 
ity of the conventional CDs. 

Data Construction the DVD 

[0037] The whole data constniction stored on the 
DVp can be axpiainadras follows. 
[OfiSB] Fig. S shows the entire data construction of the 
DVD: a spiral track refonned into a rectangle. As is ap- 
parent from thls-figure, the data is composed of a lead- 
in area, volume area; and lead^ut area arranged from 
the center to the edge of the disc. The lead-in area 
stores operation stabilization data which Is used when 
the DVD player starts reading data from the optical disc. 
The lead-out area-Informs the reproduction apparatus 
of ttie end of reproduction of the data. The volume area 
stores various data which make up an applfc:ation: phys- 
ically speaking, it is composed of a lot of logk»l blocks 
(sectors) in the shape of a spiral track on the disc. Each 
logical block is 2KB and is identlfled by its block number 
(sector address). This kigtcal block size is the minimum 
read unit of the reproduction apparatus. 
PI039] The volume area Includes a volume manage- 
ment area and a file area. 

[0040] For the volume management area, blocks that 
are necessary tor management of the entire disc is al- 
located. Confonning to ISO (International Standards Or- 
ganization) 1 3346. the volumemanagement areastores 
infomnation showing the relation between a plurality of 
file names and addresses of groups of logical blocks. 
[0041] The file area stores one Video Managerand at 
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least one Video Title Set. In the present embodiment, 
the Video Manager and the Video Title Set are-treated 
as one file, respectively, as It is convenient for explana- 
tion; actually, they are stored in the consecutive files on 
the track. The reason can be explained as follov/s. in 
the case of storing movies, as the file capacity beconnes 
too large, it is preferable to divide the infomiatlon into a 
plurality of consecutive files in orderto realize easy man- 
agement of the reproduction apparatus. 
[0042] Each Video Title Set stores a Title Set. More 
specifically, it stores a plurality of video objects (VOBs), 
each showing fragments of the moving picture, audio, 
and still picture of an application such as an interactive 
movie; and reproduction management infonnatlon. An 
example of the Title Set is ^a. general term of a movie 
application in which three versions of the same movie 
are included, namely, an original cutting version, a theat- 
er version, and a TV version. In this case, many VOBs 
are shared by each of the three version and some VOBs 
are specific to any of them. The Video Title Sets store 
both types of VOBs. .Due to the large storage capacity 
of about 4.7Gbyte, .the DVD can store a plurality of Video 
Title Sets so that a plurality of interactive applications 
can be stored such as movies and-interactive movies. 
[0043] The Video Manager manages ttie entire disc: 
speclficaily, a. plurality of VOBs and reproduction man- 
agement Information are- stored. The data constnictlon 
of the Video IManager is the same as that of the Video 
Title Set. However, the Video Manager is used for spe- 
cial purposes. Specifically, the Video Manager manages 
TItte Sets of the entire disc. Therefore, the. Video Man- 
ager stores a VOB/VOBs for system menu for selecting 
the TlHe Set desired by the.user at the outset of the re- 
production or setting/changing reproduction manage- 
ment of the Title. Set.of the entire volume. 

Data Construction of the Video Title Set ( Part 1 ) 

[0044] Fig. 6 shows the internal construction of each 
Video Tltle Set shown in Fig. 5. The Video Title Set in- 
cludes a set of Video Objects (VOBs) and the Video Title 
Set management infommtlon that manages the repro- 
duction route of tha Video Objects. (VOBs). 
[0045] The VOB setiscomposedof allVOBs of aTitle 
Set; that is, VOBs shared by a plurality of titles and 
VOBs specific to some of the titles. Each VOB is com- 
posed of the following data which is performed inter- 
leaved: moving picture data (video) of . a given time unit, 
which is called GOP (Group.of Pteture); a plurality of au- 
dio data to be reproduced along with the moving picture; 
a plurality of sub-picture data to be reproduced along 
with the moving, picture; and a management.paci« for 
managing all the foregoing data. As shown in Fig. 6, a 
VOB Unit (hereinafter referred to as VOBU) consists of 
a management pack, moving picture data which corre- 
sponds to the GOP, a sets of audio data, and a sets of 
sub-picture data. The sets of audio data and tha sets of 
sub-picture data are selectively reproduced by the re- 



production apparatus. 

[0046] A set of audio data "Audio A°, "Audio B", and 
"Audio C" can store different kinds of audio: such as 
vok:es of different languages such as Japanese and 

5 English; and female voice and male voice. 

[0047] A set of sub-pteture data "SP A", °SP B". are 
still pictures that are superimposed along with the mov- 
ing picture. For example, subscripts of different lan- 
guages can be stored. Otherthan the subscripts, menus 

10 are another iiftportant use of the sub-ptoture data. 
Therefore, at least a set of the-sub-picture dala can be 
used for storing the menu Image of an interacUve appli- 
cation. 

[0048] The management pacic has 2KB data. Ifstores 
« infomration which manages data of each VOBU. The 
management pack Includes highlight infomnatlon for 
managing the button display in theinenu image of the 
sub-pteture data and menu operations. Coupled with the 
menu image by the sut)-picture data, this highlight infor- 
20 mation enhances the user's feeling of interactiveness 
on a VOBU basis. 

Data ConstructK>n of VOB 

25 [0049] Fig. 7 shows more detalied data construction 
of a VOB. It shows how different kinds of material.data 
are multiplexed into a VOB by interteaving. 
[0050] The elementary streams (1)-(6) are material 
data to-be multiplexed Into a VOB. 
30 [0051] The elementary stream (1) is a moving data 
compressed in aooordance-with MPEG 2, and It is mul- 
Oplexed into each VOBU on a GOP basis by interleav- 
ing. Here. theGOP is a compressed moving ptoture data 
of about 0.5 second including at least 1 pfcture (intra pic- 
as ture). A GOP Is stored in a VOBU. 

[0052] The elementary streams (2)-(4) are audio data 
(audio A-C channels), each conrespondlng to the mov- 
ing picture data mentioned .above. Part of each audio 
channel which almost corresponds to the GOP of mov- 
40 ing data in terms of time is storedintothe seme VOBU 
as the moving pteture. 

P)053] The elementary streams (5)-(6) are sub-pic- 
ture data (subiiicture-A, B channel) corresponding to 
the above moving data. Part of each sub-pteture data 

« con-esponding to the GOP of the movlng.pictura data is 
stored into the same VOBU as the moving pteture data. 
[0054] in the multiplexed VOB, each of "video 1 ", "au- 
dio A-1 ", 'audio B-1 ", . .. "SP A-1 ", and "SP 8-1 " is stored 
as a coilection of 2KB packs. For exonple, "video 1 ■ is 

so stored as a coliection of packs corresponding to one 
GOP. The reason of the packing is that the size is the 
same as the k>gk»l block (sector) of 2KB of DVD and it 
is the minimum read unit of the reproduction apparatus. 

35 Data Fomiat of Each Pack 

[0055] The following is more detailed explanation on 
data fomiat of each pack and management pack that 
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constitute the moving picture data, audio data, and sub- 
picture data in ttie VOBU. 

[0056] Each pack sliown In Figs. 8-1 1 includes one 
pacl<et called PES (Packetlzed Elementary Stream). 
Each pack consists of a pack header, a packet header, 
and a data field, having.2KB. As to the pack headerand 
the packet header, points stipulated by MPEG are omit- 
ted here. Only infomiation on identifying types of the 
pack is explained. According to the present embodi- 
ment, in order to identify the audio data, sub-picture da- 
ta, and management pack, special packets are used. 
They arestipulatedby IVIPEG2 as prlvate.packets'1 and 
2. A private packet is a packet whose contents can be 
defined in any way. In the present embodiment, the pri- 
vate packet 1 is defined as audio data and.sub-picture 
data; and private packet2 is defined.as a management 
pack. 

[0057] Fig. 8 shows the data foimat of the pack which 
will be the constituent of video 1 of Fig. 7 (hereinafter 
referred. to as video pack). The video pack includes a 
pack header, a packet header, and a data field In which 
a part of the GOP is written. The.stream ID (for example 
"1110 000") in the packet header is the representation 
of'the video.pack. 

[0058] Rg.9.shows.thedatBfonnatj0fthe:pack'Which 
will be the constituent of "audio A-1° in Fig. 7 (hereinafter 
referredito as audio pack). The audio pack Includes a 
pack header, packet header, and data field in which au- 
dio data is written. Stream ID "1011 1111" of the packet 
header represents the private packet 1. In the sub- 
stream ID '10100XXX, 1000XXX" in.the data field, the 
upperf ive bits shows audio dataandthecoding method, 
and the lower three bits shows which channel is used. 
[0059] Fig. 1 0 Is a data fomriat of the pack whteh i&.the 
constituent of "BP A=r in Fig. 7 (hereinafter referred to 
as sub-picture pack). The audio pack consists of the 
pack header, packet header, and.data field In which au- 
dio data is written. The stream ID '1011 1101" repre- 
sents the private packet 1 . In the sub-stream ID of the 
data field '10100XXX, 1000XXX', the upper three bits 
show sub-picture data and coding method,. and the low- 
er five bits show whteh channel is used. 
{(HXai Rg. 11 is:the:data.format of the management 
pack. The management pack comprises a pack header, 
PCI packet (Presentation Control Information Packet), 
DSI packet (Data Search Information Packet). The data 
stream ID'1011 1111" of the packet header shows, pri- 
vate packet 2. In the data neld; the sub-stream ID "0000 
0000' rsprssents PCI packet, and the sub-stream ID 
"0000 OOOr represents DSt packet. 
[0061] In the DSI packet, sets of infomiation is stored 
for managing synchronization of the moving picture in- 
formation and audio Information, and information for re- 
alizing special reproduction, such as fast-fonwarding 
and rewinding. Such information sets induda return ad- 
dress infomration showing a start position of VOBU 
whteh includes the outset of the sub-picture data. The 
return address is used in order to resume reproduction 



of the application after branch to the system menu 
caused by the user's pressing down a MENU key on a 
remote controller In the course of the reproduction of the 
application. In the system menu, the audio streams and 

s sub-pfcture streams can be switched. 

[0062] The PCI packet stores the highlight Information 
for realizing interaction behween the application and the 
user. The highlight infomiation includes management 
infonnationlor responding to the. user's operation when 

10 the menu image Is reproduced by the sub-picture data 
in the same VOBU, and auxiliary management Infomia- 
tion for substituting the user's operation for the menu: 
Here, the user's operation Is performed by using cursor 
keys (arrow-keys), ten keys, enter key on the remote 

IS controller of the reproduction apparatus. More specifi- 
cally, the highlight Information can be explained by 
means of the menu Image example in Frg. 12. In this 
menu image, the following five menu items are dis- 
played: 1-golf; 2-aki; .3-tennis; 4-canoe; go to the next 

20 menu. Tlie highlight infotmatton forthis menu image In- 
cludes 1hat there are five buttons and that the manage- 
ment Information showing each button's seledton color 
and activation color, and commands to be executed 
when each button is activated. In addition to that, as aux- 

zs iiiafy management infomiation mentioned above, the 
highlight Information Includes management Information 
showing a.button to be forcedly activated when the us- 
er's operation is not applied, buttons to be aothrated at 
the same time selection occurs, and a button by which 

30 selection by the ten key is prohibited. 

Data Construction of the Management Pack 

[0063] Fig. 1 3 shows more detailed hierarchical data 
35 construction of the management pack. Fig. 11 shows 
that the management pack has a PCI packet and a DSI 
packet. As is already explained, PCI Includes highlight 
infomiation. 

40 OutllneofDataConsttuctlonofthe Highlight infomiation 

(0064] In Fig. 1 3, highlight Infonmation in the PCI in- 
cludes: highlight general infomiation , button color infor- 
mation for changing the display color of the button In the 

« menu, and button Infomiation for defining contents of 
each button. Here, the highlight display is a kind of dis- 
play by which the button selected or activated out of the 
menu buttons appear in a different color. This makes it 
possible to realize a menu.display according to the us- 

so er's operation state. 

Detailed Data Construction of the Highlight Information 

[0065] As shown In Fig. 13, the highlight general In- 
53 fomnation includes a highlight state, highlight start time, 
highlight end time, button selection end thie, all button 
number, numeral selection possible button number, 
forcedly selected button numbers, and forcedly acOvat- 



9 



17 EP 1 134 986 A1 18 



ed button number. The highlight state shows the follow- 
ing: whether a button exists or not in the video display 
section (VOBU) o1 about 0.5 second targeted by the PCI 
packet, and if so, whether the content is the same as 
the one of the highlight information of the preceding PCI 
packet. 

[0066] For axampie, . the highlight state is shown by 
the following two bits. 

[0067] The highlight state "00' means that a.button on 
the menu does not exist In thevideo display area of the 
VOBU. 

[006B] The highllghtstate "01" means that a new but- 
ton exists. 

[0069] The highlight state "10" means that the button 
Is the same as. the. one of the preceding VOBU. 
[0070] The highlight state "11" means that the button 
is the same as thextne of the preceding VOBU except 
for the highlightjcommand. 

[0071] The highlight starttime, highlight end time, and 
button selection end.time show the start time of the high- 
light display, end .time of the highlight display, and. end 
time by which the button, selection Is possible, respec- 
tively. These times start from the reproduction start time 
of the VOB. In the reproduction apparatus, as the stand- 
ard clock for the entire. reproduction operation, system 
tima.is mea8ured,.wlth the .beginning being the repro- 
duction start time of the VOB. Due to such times, the 
reproduction apparatus can synchronize the display of 
the menu image by the sub-picture data and the high- 
light display for the menu display. 
[0072] All button number show the number of buttons 
being used, which is up to 36. Each.button is assigned 
a button number out of that numeral range. 
[0073] The numeral.selection possiblei>uttDn-number 
allows selection of numerals undarthefolkwing condi- 
tion; for example, when T ^ set, selection Is allowed 
only when numerals between the range from 1 to j are 
inputted; in other woreis, regarding buttons having the 
number above J, selection by-the numeral key Is prohib- 
ited. 

[0074] The forcedly selected button number shows 
that the Initially selected button when the highlight dis- 
play starts. When the forcedly selected button number 
is "0" meaning "invalid", it means the forcedly selected 
button does not exist at the Initial stage, in that case, 
the selected-button number stored In the reproduction 
apparatUB.is.used. 

[0075] The foicedly activated button number shows 
the.button number whteh should.be automatk^lly acti- 
vated when none of the buttons are selected when the 
button selection possible sectton ends. Tlte numeral 
"63" and "0" are magte numbers that are not button num- 
bers, in other words, "0° means not specified (InvalM) 
as well as the forcedly selected button number, and "63* 
means the forcedly activated button which is in the se- 
lected state at the button selection end time without 
specifying a specifk: button number In this way, the 
menu used In the Interactive movie application makes It 



possible to continue the reproduction without causing 
interruption even if there is no user's acthration. 

Detailed Data Construction of the Button Color 
5 Information 

[0076] Fig. 14 shows detailed data construction of the 
button color information and button information. 
[0077] The button color information includes button 

10 color Infonnatlon 1 , button color Information 2, and but- 
ton color information 3. Three types of button colors are 
preparedfor each.button on the menu and one of them 
is acthrated for each button. In the present embodiment, 
the number of usable buttons is 36 at the most. As it Is 

IS notefficientto allocate different colors to all the buttons, 
each button is allocated one of the button color infomia- 
tion 1 ,.button color infonnatlon 2, and.button color infor- 
mation 3. 

p)07B] Each of the button cotor ihfonnation 1 -3 com- 
20 prises selection color Information and activation color in- 
fonnation. 

[0079] The selection color infomnatlon shows colors 
to be displayed when a button is selected by an arrow 
key (the button is in the selected state). The selection 

2S color information includes an emphatic color code 1 , 
emphatic color code 2, pattern color code, and back- 
ground color code. Fig. 12 shows how the four colors 
are employed. Suppose that ''4-canoe" button Is in the 
selected state. The box enclosing ."4" is displayed by the 

30 emphatic color code 1 . The .box enclosing "4-canoe" is 
displayed by the emphatic color code 2. The letter of 
"4-canoe" is displayed by the pattern color code. The 
background of the letter is displayed with the back- 
ground color 

35 [0080] The activation color information shows a cotor 
to be displayed-when the button In the selected state is 
put Into the activated state. As well as the selection cotor 
information, the activation color information consists of 
the emphatic color code 1 , emphatic color code 2, pat- 

40 tern cotor code, and background color code. 

[0081] How each color code and menu button corre- 
spond to each other can be-explalned as foHows. 
[0082] The menu image by the sub^picture dates im- 
age data, each pixel being two bits. The two-blt code of 

*s each pixel designates one of the emphatk; color 1 , em- 
phatic color2, pattem color, and background color. The 
following is an example of a bit assignment. 
[0083] The two bit code "00" shows background color 
(pixels of the background). 

50 [0084] The two bit code"0r shows pattem color (pix- 
els that constitute characters). 
[0085] The two bit code "1 0' shows enrqjhatlc color 1 
(a box enctosing the button, one of the double boxes). 
[0086] The two bit code "11" shows emphatk: color 2 

ss (The other of the double boxes). 

p)087] The emphatic color code 1 , emphatk: cotor 
code 2, pattem cotor code, and background color code 
in the button color information are used for converting 
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the 2-bit-code specified for every pixel of the sub-picture 
data into the actual color data specified by the 24 bits. 
More specifically, the empathic color code 1 , emphatic 
color code 2, pattern color code, and background color 
code are four-bit code, respectively, (hereinafter re- 
ferred to as four bit color code) and specifies one of the 
16 colors. In other words, the emphatic color code 1, 
emphatic color code 2, pattern color code, and back- 
ground code are.four bit code, respectively, for convert- 
ing the 2-bit-code specified for each pixel (possible to 
separate four types of colors) into one of the 16 colors. 
These four bit codes are further converted into 24-bit 
color code by the color conversion table In the reproduc- 
tion apparatus during reproduction. 

Detailed Data Construction of the Button information 

[0088] As shown in Fig. 14, the button information 
stores information corresponding to the.button 1 -36 in- 
formation (maximum 36). For the explanatory conven- 
ience, each of the buttons 1-36 Infonnation will be rep- 
resented by button n information. 
[0089] The button n infonnation includes button posi- 
tion information, neighboring button information, and 
button command. 

[0090] The.button position Infonnation includes a but- 
ton color number, start X-Y cpordinates,.end X-Y coor- 
dinates, and "Belected=activated'' flag. 
[0091] The button color number specifies which of the 
button color infonnalion 1-3 should be emptoyed. 
[0092] As shown In Fig. 12, start X-Y coordinates, end 
X-Y coordinates show top left coordinates and bottom 
right coordinates of a rectangular, respectively, for spec- 
ifying a highlight area. Both coordinates show the range 
of button to be colored according to the selection color 
information and.activation color information. 
[0093] The "8elected=activated" flag shows, when the 
button is selected, whether the button should be placed 
Into the actlvated.state or not. Instead of user's pressing 
down the ENTER key, this flag reduces the number of 
the user's key input. The moment the.button is selected 
by an arrow key, the button is activated^wlthout user's 
further pressing down the enter key. 
[0094] The neighboring button infonnation shows oth- 
er button numbers that exist above, below, and on both 
sides of the corresponding button. Due to the neighbor- 
ing button infonnation, the. reproduction apparatus can 
move the button selection by operating the arrow key. 
[0095] The button commandstores.the commands.to 
be executed when the button Is in the. activated state. 
The examples-are an instnjctmn for deslgnatlng branch 
and an Instruction for designating opsrationafprthe reg- 
ister inside the reproduction apparatus. 

Details of the Button Command 

[0096] Fig. 15 shows examples of instructions used 
as button commands set for every button in the button 



information. Each instruction is composed of operation 
code and at least one operand. 
p)097] In Fig. 15, the "Link" Instmctlon designates a 
branch reproduction to the program chain (PGC) desig- 
5 nated by the operand. Here, the program chain (PGC) 
Is a.stringof the VOBs to be reproduced successively 
or a reproduction route of the VOBs. The details of PGC 
will be explained later. 

{0098] The "CmpRegLink" instriictton having a regls- 
'0 ter number, an integer, a branch condition and a branch 
destination PGC number as operands instmcts to 
branch to the PGC occurs only when the register value 
satisfies the branch condition for the Integer. Branch 
conditions are =(equal), >(taiger), <(smalier). 

15 [0099] <#s> The "SetRegLink' instruction having a 
register number, an integer, an operation content, and 
abranch destination PGC number as operands instructs 
- to branch to the PGC after storing the value obtained by 
operatingitheTsgister value and the integer into the reg- 

20 ister. Hero, the operands that show operation contents 
are ^(substitution), -(-(plus), -(minus), '(multiplication),/ 
(division), MOD(modulus), AND (logical product), OR 
(logical sum), XOR(exclusive OR). . 
pilOO] The "SetReg" instruction having a register 

^ number, an integer, and.an operation contest as oper- 
ands instructs-to store the operation-performed' register 
number and Integer Into the register. Here, the operand 
that shows the operation content is the same as that of 
the "SetRegLink" operation. 

30 [0101] The "Random" operation having a register 
numtier and an integer Instructs value as operands in- 
structs.to generate^an integral random number from 1 
to the integer value to be stored Into the register. 

35 Data Construction of the Video TTtle Set (Part 2) 

[0102] The Video Title Set management infonnatlbn 
can be explained as follows, which manages the repro- 
duction route of the VOB. 
to [0103] Rg. 1 6 shows hlararchk:ai data construction of 
the Vkjeo Title Set management Information of each 
Video Title Set In Fig. 5. From left to right, the sets of 
layers are referred to as the first layer to the fifth layer, 
respectively. 

45 [01041 The first layer is already explained in Fig. 6. 
[0105] As is shown by the second layer, the Video Title 
Set managemenrinformation includes a Video Title Set 
management table, title search-pointer table, and PGC 
Infonnation table. 

so [0106] The Video Title Set management table is. the 
header infonnation of the Video Title Set, and stores 
potnters that show storage position of the PGC infonna- 
tion management table and the title search pointertable. 
[0107] The title searcih pointertable Is an index of the 

55 PQCs stored in the PGC information management ta- 
ble, and stores pointers for the storage position of the 
PGC which should be executed firstly for each title, for 
exan^ie, a pointer which shows the storage position of 
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the PGC information that.shows the leading PGC. of tlie 
interactivo movie. 

[0108] The PXaC Infomietion management-table is a 
table for reproducing e:glven VOBs in.a-glven orderfrom 
the VOBs stored in the Video Title Set. The-PGC infor- s 
'matlon-management:tabieTTianagesi>y-theAnltx»lied 
■PGCintwhich VOBs;are.combinedacx»rdlng't0;Bgiven 
order. Fig. . 17.6hows the-P.GC. In thisfigure,1heT>fiC#1 
showsthe reproduction route trom1heVOB#1to V0B#2 
inthe Video TltleSet.Thef>GC#7 shows-he reproduc- 
•tion route from the VOB#15;to V0B#14via-V0B#l3. 
10109] In '.order:to .realize this, -as shown in the Ihird 
layers in Fig. 16, the'RGC information-managemant:ta- 
Me comprises the V&C information #14lm. £ach VSC 
■ infonT)ation:speciflesconstruc^on.of .onel'SCandxies- is 
jgnates'the T>GC toi>e-repr0duced-next. 
[011 0] ■A6:isshowni)y the fourth layersin Fig . i:6,-:each 
■PGC infonnation .comprises ;a color conversion table, 
PGC connection information.tpre^processirig command 
.group,ipost-iprDcesBing .command group, . and route .in- 
fonrriation. 

;[0111] The TDUte infomiation is, .as.shown by Fig. ;S, 
comprises a. set of VOB position information, ;andthey 
are arranged accotdirtgtothejorder of reproduction.'FAr 
example, tbe route inf omnatlon .t>f :the PQO»1 In Fig. 17 £s 
consists :of the V0.B#1 :posltlon Infoimatlon and VOB#2 
position information. The ;posltidn infonnation Includes 
the loglcaladdress otthe leading sector of the VOB and 
all the sector numbers occupied by the VOB. 
t0112] The post-processing command group ^shows -30 
commarids to4>e executed after the leproduction . of . the 
PGC. This command can be used as the:button com- 
mand intheiiighlight informatlon.whlch Js shown InFlg. 
16. Forexample, in Fig.17, the PGC#1 branches to ei- 
therthePGC#2 .or PGC#3. In order to realizelhis, alter •» 
the PGC#1, the "CmpRegLInk" instruction may be set 
to the processing command group. 
10113] The f>re'processlng .command group shows 
commands to.t)e executed before the Teproductlon of 
the PGC starts. This command can also beaet the In- -^o 
struction shown in Fig. 16. For example, the pre- 
processing command group can be used for Initializing 
the register by the "SetReg" instruction. 
[0114] The PGC connection information shows one 
PGC number to be reproduced next. However, when 
branch occurs due to abranch instruction (forexample, 
"CmpRegLink') In the post-processing command group, 
the T>GC connection information is TiegleclBd. 
[01 1 5] The color conversion table Is for converting the 
foregoing fourTbIt color code of the sub-picture data Into 5D 
actual color data specified by 24 bits. This color conver- 
sion table, as shown by the fiftli layers in Fig. 1 6, stores 
24Tb!t color code comprising luminosity data, color dif- 
ference data 1 and 2; each four-blt-color code (colors 
1-16) coaesponding to any of the 24-blt-codes. How to ss 
specify the color is stipulated by ITU-R-Ftec. and 601 -1 . 
[01 1 6] So far, the data construction of the optical disc 
has been explained. Next, explanation on the reproduc- 



tion apparatus starts. 

Appearances of the Reproduction System 

.(0117] Fig. 1 B shows the appearances of the repro- 
.-duction.system,jcomprislngtherepn}duction:apparatus, 
a monltor, andthe-Feniote controller of the present em- 
:bodlment. 

]D11S] Inthis figure,1he-reproduction«pparatus1 to- 
prdducestheloregolng optical disc (DVD) according to 
the instruction from the remote-controller 91 , and :out- 
:puts a video signal and audio .signals. The Instruction 
from the remoteicontroller'91 .1s-receivad.by the remote 
sontroller'receptlon.unlt 82 .'of:theTeproduction appara- 
tus 1. 

-110119] The.'display monitors receivesa^video signal 
andaudlosignals1n>m.1he-reproductionappBratus,;Bnd 
outputs-images.andaudiD.ThisdisplayTnonltor.can.be 
a common TV monitor. 

Appearance of the Remote Controller 

:[0120] Fig. 19 shows an example of a -key arrange- 
ment of the remote controller 91 . Here, Iceys related to 
the:presem invention are explained. The MENU key Is 
for.cBlllngthe.eyBtem-menu by the Video Managerwhen 
sometitlesof aninteractivemovies are repraduced.The 
Ten keys and direction (arrow) *eys are for selecting 
menu Items.The ElyfTERkey isfor activatingthe select- 
ed menu Item. Other keys are the same as those of other 
AV apparatuses. 

Entire Constructtonof the Reproduction 'Apparatus 

(0121] Fig, 20.shows the entire construction of the re- 
production apparatus shown in Fig. 18. The reproduc- 
tion apparatus 1 comprises the motor 81, light pickup 
82, mechanism contml unit 83, signal processing unit 
84, AV-decoder unlt 85, remote controller reception unit 
92, and system control unites. Furthermore, the AV de- 
coder unit 85 comprises the system decoder 86, video 
decoder 87, sub-pk^re decoder 88, audio decoder 89, 
and image combining unit 90. 
10122] The mechanism control unit 83 controls the 
mechanical system including the motor 81 which drives 
the disc and the llght.pbkup 82 which -reads out the sig- 
nal stored on the disc. More-specjfically, themedianism 
control unit 83 adjusts the speed of the motor according 
to the track position designated by the system control' 
unit 93, and moves theposition ofthe pickup 82 by con- 
trolling the actuator ofthe lightpickup 82. When the ac- 
curate track is detected by servo control, the mechanism 
control unit 83 waits during the rotation ofthe disc until 
the desired physical sector comes, and reads the sig- 
nals successively from the desired position. 
[0123] The signal processing unit 84 performs the fol- 
lowing processing on the signal read from the light pick- 
up 82; amplification, waveform shaping, changing to bl- 
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nary, decoding, and error correction. After that, the sig- 
nal processing unit 64 stores the data obtained by the 
above .processing in the buffer memory (not fliustrated) 
into the .-system control .unit 83. In the :buffer memory, 
Video Title Set control information of the data is held in s 
the :system control -unit 93, and the VOB of the .-data is 
transferred tothe system .decoder.86 by the system con- 
troLuntt^gs. 

10124] The :AV.:decoder .BS-converts ihe VOB to the 
:ori.ginal video isignal, .audiosignal.^and sub-picture .sig- io 
nal. 

10125] The system decodersejudges-the streann ID 
and the sub- stream ID in :each logical :block (data) in- 
cluded in the VOB transfened from . the .buffer memory. 
And the .system decoder .86 .outputs the video data to "'s 
the video .:decoder :B7, the audio .data to:the;audio xte- 
:coder89,thesub-pictureilatatothe.6Ubrpioture:decod- 
er SB, .and theTnanagementpacktotheBystem control 
unit 83. At thistime, the:8ystem decoder 86 outputs the 
audio data «nd .the .subTpicturerdata. .-.each having the ^ 
number (channel) designatedliy thasystem control .unit 
93 fromthe:set6-of .the AUdio:date<and.sub--picture:data 
tothe audio-decoder 69 and sub-'picture image decoder 
88, respectively, ;and discards. other xlata. 
'[0126] The,videodecoder;87dBoodesthe.videodata -ss 
Inputted from the .system decoder 86, :expands the de- 
coded -video -data, and ioutputs the xlecoded-and-ex- 
panded video tlata to image combining unit 90 as a dig- 
ital video signal. 

[0127] The sub-picture data inputted from the system so 
decoder 86 is.an image data which has been performed 
run-length compression. The sul>rpicture decoder 88 
:decodesthe Inputted sub-picture xlata, expands the de- 
:coded Bub--picture data, and outputs the decoded-and- 
outputted.8ub'4>icture.data tothe image combining .unit 3S 
90 in thesame form as the digital videcsignaLThe audio 
decoder .89 decodes the audio data inputted-fromisys- 
tam decoder'Se, expands the decoded audiodata, and 
outputs thexlecoded-^and-expanded Budicdata as atiig- 
ital audio signal. ^ 
XOI 28] The image combining unit 80 outputs the video 
signal in which the output of the video decoder 87 and 
output of the sub-picture decoder BB are mixed accord- 
ing to theratiodesignated by thesystem control unit 83. 
This present signal is converted intoBn analogue signal -^s 
and inputted into the display apparatus. 

Construction of the System Decoder 

[0129] Fig. 21 is a block diagram showing the con- so 
struction of the system decoder B6-ri Fig. 20. As is ap- 
parent from this figure, the system decoder 86 compris- 
es the MPEG decoderT20, sub-picture/audio separa- 
tion unit 1 21 , sub-picture selection unit 122, and audio 
selection unit 123. ss 
[0130] The MPEG decoder 120 judges the type of 
each data pack included in the VOB stream transferred 
from the buffer memory by referring to the stream ID In 



the -pack. If it is the video packet, the MPEG decoder 
120 outputs It to the video-decoder 87; if it is theprivate 
packet 1 , tothe sup-picture/audio separation unit 121 ; 
if it isthe private packet s, to the system control unit 93, 
and if It is the MPEG audio packet, tothe audio selection 
unit 123. 

[0131] The .BUb-picture/audio rseparation unit ~I21 
judges the type of the -packet .by referring to the sub- 
stream ID inthepackregardlng the private packet 1 in- 
-.puttedlrom the'MREGxlecoder-120. If It islhe subiiic- 
ture:data,£ub-picture/audio:BepaFatlon.unlt121 .outputs 
It to :the .BUbrpicture selection .unit 1 22; «nd If it Is'the 
audio idata.totheaudk) selection unlt123. As.a-ra8ult, 
the sub-pictuie data and audio -data of aH numbers are 
outputted to the.8ub-ptoture.6election.unit122.and audio 
seiectionj]nin23, nespectively. 
IQ132] The.sub-'pte!ture8election.unit122 outputs, out 
of the sub/ptoture .decoder 86 from the subrpicture /au- 
dlo.separation unit121 , only the sub'picture data having 
the numberxlesignatedtiy the system-control unit 03 to 
-the.8Ub-picture decoderSB.Thesub'picturedatB ofthe 
number otherthan-the-.deslgnated number .are -discard- 
ed. 

.[0133] The audio selection unlt123 outputs, out of the 
MPEGaudio datalromthe MPEGdecoder120, oniythe 
audio data havingthenumberdesignatedbythesyBtem 
control unit 93. And the audio selection.unit-1 23 outputs 
the audio data from the sub-picture/audk) separation 
unit 121. The audio data of the number other than the 
designated number are discarded. 

Constnjction of the -System Management Unit 

[0134] Fig. 22 is the block diagram showing the con- 
struction of the system control unit 83 in Fig. 20. 
[0135] The system control unit 93 comprises the but- 
ton control unit 930, system state management unit 935, 
command Interpretation execution unit -936, reproduc- 
tion control .unit 937, button state control unit 933, and 
key input reception unit 936. Furthemiore, the button 
control unit 930 comprises the PCI decoder 931 , high- 
light infonnnatkin analysis unit 932, and highlight display 
control unit 934. According to the highlight information 
In the -management pack, the button control unit 930 
controls response to the user's menu operations. 
[0136] The PCI decoder 931 Beparatesthe PCI pack- 
et from the management pack transfen-ed from the 
MPEG decoder 120, and transfers the highlight infornia- 
tion to the highlight lnfonmatk>n analysis unit 932. As the 
management pack is perfonned interleaving in each 
VOBU as shown in Fig. 7, a new management pack is 
transferred every 0.5 second. 
[0137] The highlight informatran analysis unit 932 
analyses the highlight information inputted from the PCI 
decoder 931 , and creates a button state transfer table 
showing how the selected state of the button transfers 
for all buttons on the menu image by the sub-picture da- 
ta. 
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[0138] Thebuttonstatecontrolunil933Btoresthe.but- 
ton state transfer table.created by the highlight informa- 
tion analysis unit 932,. stores the. button number in the 
selected state (current state) and theijutton number in 
the activated. state, and -manages the state of change. 
.10139] Fig. .23 shows concrete .example of Ihe.button 
state transfertable.This .table ls:basedAn the-menu im- 
age.by the eub^plcture data shown In -Fig. 12. 
•[0140] In Fig..23, »curfBnt.state" column shows allthe 
buttons -that .could -be in 1he iseleoted .state. In .other 
.words, each of the Sl-SS shows thatlheijUtton num- 
bers 1-5 on the menu image are In the.selectediBtate. 
The number ot^the "current .state' is created .tiyrthe 
number .of .all the -buttons shown-by .the-highlight infor- 
mation analysisAintt 932 in Fig. 13. 
•[0141] The "snow key itransfer Intomnation" column 
shows to Mwhich .-state the furrentstate ItatiBfers when 
the anjow>key of the remote controller is Inputted. The 
arrow key transfer information is.ci»ated.tiy the highlight 
Infomiation analysis unit 932 accordirig to:the-nelghbor- 
Ing button information in the highiight informatlon. 
'[0142] The "highlight -display infonnation" column 
shows highlight of each button.The highlight display in- 
tomnation Js set by the highlight Information analysis unit 
932 Bocording :to the highlight .area .-composed nf the 
start K-Y coordinates and-end X-Y coordinates in Fig. 
14. 

[0143] The "numeral key allowance" column shows, 
foreachstate,.whather:the seiBction by the numeral key 
can.be allowed. This infonnation is set :by the highlight 
infonnation analysis iinlt 932 according to the number 
of the numeral.selection.possfble:buttons.'ln the case of 
Fig. .23, button selection is allowed for the buttons 1-4, 
.but not torthe.button.5. 

:[0144] The 'Jselected^activatod" column .shows, for 
every .button, whether the buttons -set in the .selected 
state should be changed to activatedstate immediately. 
This infonnation is Bet:by the highlight infonnation anal- 
ysis unit 932 accordirig to the "selected=activated" flag 
shown In Fig. 14. In the .case of Ftg. 23, .the "select- 
ed=aclivated" is set for only button-S. 
[014S] The rbutton color number jcolumn shows but- 
ton color number of each.button, and this column Is set 
by the highlight infonnation analysis unit 932 according 
to the button number shown In i^ig. 14. 
[0146] The "button command" -column shows com- 
mands .to be executed when each -button is in the acti- 
vated state. This column is activatedl>y the highlight in- 
fonnation anaVsisunlt g32.acconling totheiiutton com- 
mand shown in Rg. 14. 

T0147] According to thebutton state transfer table, the 
highlight display contmi unit 934 and the command in- 
terpretation execution mtt 936-manage response to the 
user's menu operations . 

[0148] The highlight display control unit 934 controls 
the highlight display by notifyingthe highlight area of the 
button in the selected state, activated state, and color 
information designated by the button color number to 



the sub-ptoture decoder 88 according to the button state 
transfer table. 

[0149] Thesystem state management unit 935 tem- 
porarily stores the -digital data inputted from the signal 
5 processing unit 84. A part bfthe buffer area is reserved 
^as PGC infomnatbnJjufferTgsSa which stores PGC In- 
fonnation:-When-the-digitai3data inputted into the system 
.-state ax)ntrol -management unit B35 -is -VOB, it is trans- 
fenred 1o the system :decoder :by the reproduction 

fo :controi.unit937. Whenit is=P6C infonnation, itisstorBd 
in-thePGC -infomiationibufler 935a. 
[0150] The command interptetation execution .unit 
936 executes a-Jjuttoncommandwhenthe:button is put 
into the^ctiVBted. state. 

■15 [0151 J The reproduction control unit 937 having a reg- 
-isterset'937s interprets the key-inputted data from the 
■key Input reception .unit :93B, and .controls other repro- 
ductionmanagement. The Tegistersetcomprises a plu- 
rallty-of registers (FW)-R3). OneBfthe-rBgisteiBStore.a 

so channel number of the sub-picture tiata lieing repro- 
duced anda channel number of the audio data, and no- 
Ufiesthem to the sub-picture selection unit-122 and the 
.audio selection .unit 1 23 , respectively. 
JptSZ] The key input reception unit 93B receives a key 

-25 codeiwhich :de8ignates a key inputted from theremote 
controller-teception unlt 92, and notifies it to the button 
state control unlt933 snd the reproduction control unit 
937. 

30 Detailed Constmctlon of the Sub-Picture TDecoder 

[0153] Rg. '24 Is a ±>lock diagram showing detained 
construction of thesubiiicture decoder 88. The sub-pic- 
ture decoder 88 comprisesthe-inputbuffer 881 ,sub-pic- 

■35 ture code generation unit B82, sub^picture display con- 
trol unit 883, Bub'picture code :oonverBion table 884, 
compressed video signal generation unit 885, highlight 
codeconversion table 886, highlight area-management 
unit .887, sub-pteture signal ^generation unit 888, -and 

-40 cobr conversion table 889. 

{D1S4] The input.buffer'881 stores .sub-picture data of 
. the channel selected by the sub-picture selection unit 
122 in the system decoder 86. 
[DISS] The sub-ptoture code generation unit 882 con- 

^5 verts the image data which has been performed run- 
length compression into a bit-map data In which each 
pixel is expressed by 2-bit code by expanding. 
~[D1%] The sub-picture display control unit 883 con- 
trols display start/end of image data; carries out Image 

50 processing such as color change when karaoke is used; 
and generates sub-pteture code conversion table 884 
by the color infonnation stored in the sub-ptoture data. 
[01S7] Thecompressed picture signal generation unit 
885 converts the two-bit code of each pixel outputted 

55 from the sub-pteture code generation unit 882 into 16 
color code of 4 bits by referring to the sub-picture code 
conversion table 884 for the sub-picture part and the 
highliglit code conversron table 886 for the highlight ar- 
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[0158] The highlight code conversion table 886 is e 
color conversion table for converting. 2Tbit code of the 
highlight :part 'Which is.a:part.of the Image data into a 
■4-bit code. 

10159] The tiighlight area -management iinlt 887 
stores 1he .Btart X-Y x;oordlnateB and «ncl X-Y coordi- 
nates of .the hjghlight.Brsa, and prepares forreadouttof 
the compressed vldecsl^nal .generation .unit BBS. 
'[0160] The -sub-:plcture .signal -generation .unit :8BB 
converts Ihe 16 color code .outputted from Ihe com- 
:pressedvideo.8ignai'generation.unft.a8S,-.which.is4i)lt 
penpixel, into about 1 6,000,000 solordata of :24i}lts. 
[0161] The.color£onverBion.lableBB9 stoiBS-the'16 
color infonnation in the .color xnnversion Jabie in :the 
-P6C information to-i>e reproduced. 
X0152] .Oiitline of Process irig Flow of the -Reproduc- 
tlon:by.the.System Control Unit .93 
[0163] Fig.25 is a schematic flowchart showing repro- 
duction management by the system control .unit 93 in 
■Fig.:20. 

X0164] In detecting that the disc is set into the repro- 
duction apparatus, the system control unit 93, by man- 
aging the mechanism control 4Jnit 63 And Ihe .signal 
processing unit.B4,:oontrDls1he disc rotation.until a sta- 
ble readout is carried out, andwhen the .stable readout 
is earned out, reads out the lead-in area firstly by moving 
the light pickup. After that, the system control unit 93 
reads the volume management area, Video .Manager In 
Fig. 5 based on the Infonnation In the volume manage- 
ment area (Steps 121, 122), and reproduces the PGC 
group for the system menu (Step 123). 
[0165] According to the user's .operationstothe sys- 
tem menu, the system control 93 reproduces the PGC 
for the title menu In the selected Video Title Set (Step 
124), . based on the user's selection (Step 1.25), reads 
the Video Title Set management Information con-e- 
spondlng to the selected title (Step 126), and branches 
to the leading PGC of the title (Step127). Furthennore, 
afterthe PGC group is reproducedandflnlshed.the sys- 
tem control unit 93 goes back to Step 124 (Step 128). 

Flow of Fteproduction Procedure of the Program Chain 
Group 

[0166] Fig. 26 Is a detailed flowchart of the reproduc- 
tion procedure of the program chain group in Step 128 
In Fig. 25. The same things apply to Steps 123 and 124 
, in Fig. .25. 

[0167] In Fig. 26, the system control unit 93 reads the 

corresponding PGC information from the Video Title Set 
infonnation (Step 131). This PGC Infonnation Is stored 
Into the PGC Information buffer 835a. 
[016B] Next, Initial setting is carried out acconding to 
the PGC information in the PGC Infonnation buffer 
935a. Execution of the pre-processing command group 
and setting of the color conversion table are included in 
the initial setting (Step 1 32). Due to the execution of the 



pre-processingcommand.group, for example, initial val- 
ue of the register .is set.'The color conversion table 
shown by the fourth layers in Fig. 16 is, at this moment, 
Btored In the :buffer memory in the system state -man- 
agement unit 935, and it is transferred to the sub-picture 
code sonversion table :884 in the ^ub^icture decoder 
BB in-FK|..24. 

'JP169J Afterthat, 1heayBtiem:contR>l.unit successively 
reproduces ithe position Information specified by the 

10 -route infomiation in the PGC Information buffer 935a, 
andtnanages reproduction .of each VOB#l (i=1-n) (Step 
133).:Speclfically,the system control unit 93 starts read- 
ing the VOB tor the mechanism control . unit B3. and the 
isignaiprocBssing unitM according tothe position infor- 
is mation set in the mute infonnation. The read VOB .Is 
feparatedand reproducediiythe AV-decoderB5. Atthls 
moment, the ^separated video and-sutKpteture Js dis- 
played on the screen (not lliustrated) and the audio :out- 
putijythe, audio data is-etarted. If thertnanch instruction 

.30 Bet as-aJ>utton.connmand ls -executed during the repro- 
duction of the VOB,;branch tothe PGCspectfied by the 
branch instruction occurs (from Step 1 35 to Step 131). 
When reproduction of aW the VOB is completed, the 
post-processing tsommand rgroup is '-executed (Step 

■zs 134). and if there is a PXsC toJ}e^executed next,-it .is 
reproduced (from Step-ISSto Step 131). The -PGClo 
be reproduced next lsspeclfiedbythei>rBnch instruction 
in the:post-;prDcessing command-group or the PGC con- 
nection infonnation in the PGC information. 

30 

Reproduction of the VOB 

[0170] Fig.27 is a flowchart showing the reproduction 
nr«nagement.processlrig of each VOB (VOB#l) shown 

35 by the-Step 133#i in Fig.,26. 

[0171] Accordingto the ith position inforniation in the 
reproduction information, the system control unit 93 
controls the start of the readout from the laadirig address 
of the VOB#i (Step 11). Afterthat, the digital data string 
of the VOB#l.i8 read by the mechanism jcontroi untas 
and the signal processing unit 84. This digital data string 
is successively inputted Into the system decoder 86 via 
the system control unit 93. The system decoder 86 de- 
codes the digital data string and judges the video pack, 
subTptoture pack of .any channel, audio^jack of any 
channel, and management pack. And the system de- 
coder 86 outputs them to the video decoder 87, sub- 
picture decoder 68, -audio decoder 89, and the PCI de- 
coder 931 in the system control unit 93, respectively. 

so Then, reproduc^n of the moving pteture, audio, and 
sup-pcture starts. Themanagement pack is inputted in- 
to the decoder 931 every 0.5 second. 
[0172] On being inputted the management pack (Step 
12), according to the highlight state shown by Fig. 13, 

S5 the PCI decoder 931 judges whether new highlight in- 
formation is set in the management pack (Step 13), and 
if it is new highlight Information, the PCI decoder 931 
transfers it to the highlight inforniation analysis unit 932. 



IS 



.29 



£P-| 134A86A1 



30 



The highlight information analysis unit 932 creates the 
button state transfertable from the transferred highlight 
infomnation. The. button control .unit 930 carries out the 
highlight processing in Fig. 2B.based on the.button state 
transfer table (Step 14). Here, the highlight -.processing 
means the highlighLdisplay ahdthe InteractiveTnanage- 
TTientliasedvn-ihe highlight information. Moreover, the 
.system control4jnitB3.walts1orthe input ofthemanage- 
ment pack if lhe.-dtgltal:data»tring read from theDVD is 
•not the last of the VOB#i (Step .12) . In this case.ihe above 
:procas8ing is repeated. If it:is1he last oflhe-VQB. the 
•reproduction of the VOB#i.ls completed. Afterthat, the 
.system .control unit 93jdetermlnsSjWhetherlt is the last 
of the VOB#i or not f cDmthe-nurober:of-Bll:sectots Af .the 
VOB#i Included in the^iosltion infonmation. 

HighligMTrocesslng 

[0173J Fig. .28 .\b a -schematic flowchart .showing the 
highlight processing mentioned above (Step 14 Jn Fig. 

-27) 

[0174] On ieing transfen-ed the highlight infonnation 
. from the -PCI decoder 931, the -highlight infonnation 
analysls-unit g32.analyses the highlight lnfomiation,.crs- 
ates theJiuttonBtatetransfertablein Fig..23.-and5tores 
It in the :button state.control unit 933 (Steps 201 , .202). 
The button state control unit 933 detemnlnes the initial 
state of the button according to the forcedly selected 
button number in the highlight information (Step 203: re- 
fertoFig. 29). Furthermore, the button state control unit 
933 compares the highlight start time and the system 
time in the reproduction apparBtus.-Atthe highlight.start 
time (Step 204: refer to Fig..30),the.i>utton state control 
unit 933.can1e6 out the highlight display .processlng via 
the highlight display control unit 934 (Step .205). -After 
that, until the button seleotion end time (Step 205), every 
time the state transfers acconJing to the user's key op- 
erations (Steps.207.and.20B: refer to Fig. 33),1he button 
state control unit 933 carries out the highlight display 
processing, and ends the processing at the button se- 
lection end time (Step 206, refer to Fig. 31). 

Button Initial State Activation Processing 

[0175] Fig. 29 is e more detailed flowchart showing 
the button initial state activation processing Tnentloned 
above (Step.203 in Fig. 28). 

[01 76] After creating the button state transfer table, If 
the forcedly selected button number is specified in the 
highlight infomiation, the i>utton state control unit 933 
holds the button number of the current state (Steps 21 1 , 

212) . If the forcedly selected button numt)er is not spec- 
ified, the button state control unit 933 holds any of the 
bunon numbers (for example, the button number held 
as the selected state) as the current state (Steps 211 , 

213) . . 



Highlight Display Processing 

"[0177] Fig. 30 is a more detailed flowchart showing 
theforegoing highlight :dlsplay processing (Step 204 in 
5 Fig..2B). 

.;[0178] When thebutton initial state isdatermine orthe 
.current state changes, the button-state control unit 933 
readsthe hjghljght area in-thel>utton.state transfertable 
that -correspond -.to the current state (button iselec^ion 

10 -number) {Step.221),.and sets It in the highlight area 
Tnanagementiinlt'867 inthesup-picturedecoderSB via 
the highlight display control .unit 934 (Step 222). ^Atthe . 
same tlme, according to theibutton color number inthe 
tbutton state .transfer.table,'the.button:state control unit 

is S33 6ets'.the:BBlection color infonnation inthe highlight 
code conversion table .BB6 in the sut'picture jlecoder 
.BB via the highlight display control ijnit 934 (Step.223). 
In this way, the sub-picture decoder BB changes the 
:colorofthe t)ighlight area of thesub-plcture image being 

20 :di6played. 

HIghlight'End'Processing 

'[0179] Fig. 31 js -a more detailed flowchart showing 
■2s the foregoing highlight end prDoessing (Step W in Fig . 
2B). 

[0180] At the bunon selection end time, the button 
state control unit 933 checks-whether the ton:edly acti- 
vated button number exists in the PGC infonnation buff- 
so . er 9358 (Step .231). Regarding the forcedly activated 
button number, If the number is any of 1-36 and 63, It 
meansthat a forcedly .activated button number exist; If 
the number .-is X>, a forcedly activated button number 
does not exist. 

35 '10181] When the forcedly activated button number is 
invalid (the value is 0), the button state control unlt'OSS 
erases the highlight display via the highlight display con- 
trot unit 934 at the-hlghlight end time (Steps 235, Z36). 
10162] When the forcedly activated button number is 

10 valid (the value Is other than 0), the button state control 
• unit 933 puts thel>utton into the activated state If a spe- 
clfk: button number from 1-36 Is designated, and puts 
the button inthe selected state Into the activated state 
if the button number .63 is designated (Step 233), and 

45 canies out the button activation processing (Step 234). 

Button Activation Processing 

1P183] Fig. 32 is a more detailed flowchart showing 
*o the button activation processing mentioned above (Step 
234 in Fig. 31). 

[0184] The button state control unit 933 displays the 
button in the activated state with the activation color via 
the highlight display control unit 934 (Step 241), reads 
S5 the button command of the corresponding button from 
the button state transfertable and makes the command 
interpretation execution unit 936 cany it out (Step 242). 
Furthermore, the button state control unit 933 deter- 
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mines whether branch should occur or not due to the 
execution of the button command (Step .243). If that is 
not the case (for example, ISetReg", "Random"), Ihe 
button state.control.unit 933 .ends the:button activation 
processing. and If that is the case (for example, "UnlO. 
goBsto Step 1 35 in'Fig.;26 andbranches tootharPfiC. . 

Button StateTransfer-Prooessing 

'[01.85] -Flg..33 is a more detailed flowchart showing 
the foregolngtuttonstatetransferprocessing (Step:208 
in Flg..2e). 

'[0186] .On.belnginputtedaJ(ey code fromthe key in- 
;put reoeption.iinlt SSB.lheliutton .■state;control unit «33 
judges the inputted Icey from the teyxode XStepsaSI. 

.254.and.257). 

;[01:87] When the input key ;ls a numeral key (Step 
:251), andihe "numeral key .allowance" column con-e- 
sponding to the '.'ounrent state" In the:button state trans- 
fer table Is YES (Step.252), the button state control unit 
933 holds the -nunnber:as':thei>utton -number of Ihe se- 
lected state (Step.253). "For example, in "Fig. 23, when 
the current state ls SI -an d the numeral tkey . 2 is^an input 
key, the£urrent;Btate:isx:han.ged to .82. Alterchanging 
the selected state, if the '.selectedcactivated' column is 
YES, thebutton state controLunit-SSSBtoresthenumber 
of the numeral key as the button number of the activated 
state (Step 256), and can-les out the button activation, 
processing (Step.256). 

[0186] If the input key is an arrow key (Step.254), the 
button state control unit 933 fetches .the button number 
of the tranter destination accordlng.to the "arrow key 
transfer information" in the button -state transfer table 
and stores the button number .as the selected state 
(Step 255). If the "8elected=aotlvated" column is Y£S, 
the button state control unit 933 holds the number.of the 
numeral key as the button number in the activated state 
(Step 256), and carries out the button activation 
processing (Step 258). 

10189] If the Input key Is the activated key, thebutton 
state control unit 933 holds the button number being 
stored as the current state as the activated button 
number (Step 257), and caaies out the button activation 
processing (Step.25B). 

Call and Retum Processing forlhe System Menu 

[01 SO] So far, reproduction management processing 
of the PGC group, especially, highKght processing, has 
been explained. Next explanation is about call and re- 
tum processing regarding the system menu whteh is 
called when the MENU tey on.the remote controller 92 
is pressed during the reproduction of the PGC. 
[0191] Fig. 34 Is a fknvchan showing call and return 
processing for the system menu. 
[0192] When the MENU key is pressed, the reproduc- 
tion control unit 937 determines whether the menu by 
the sub-picture data is being d'isplayed or not (Step 261 ) . 



If so, the reproduction control unit 937 stores the return 
address .of the subrpicture data set in the DSf packet of 
the management pack intolhe.buffer memory in the sys- 
tem statetnanagement unit 935 (Step 252). Whetherthe 

s menu .by the sub-picture data is being displayed or not 
can .be determined by judging whether the system time 
is -within the highlight section (from the highlight start 
time to :the highlight end time). That .is;because if the 
tmhu :image is realized by 1he subrpicture -.data inihe 

10 .VOBU priorto the current VOBU, in orderto resumelhe 
cunrent menu display, it -lsnecessaryto resumethe re- 
production fromthe ieadlrig:sub-picture:data, noHrom 
Ihe .sub-picture data -in the -same VOBU .as the .current 
-Ynanagemetrtrpack. 

IS -[0193] If the menu isnotbeingrdisplayed, the repro- 
duction control unit 937.storesthe current VOBU .start 
address intothebuffertnemotylnlhe system state man- 
agement unit 935 (Step 263). 
[0194] -Furthermore.lhe reproduction control unit937 

■20 Stores .the system ^tate^howingthe cument reproduc- 
tion state (Step.263).This6y8temstate Includesthebut- 
ton number In the iselected state. 
[0195] After that, the reproduction control unit 937 
manages the reproduction x>f the system -menu (Step 

■2S 265). The Tnanagemant of thetaproduction of the sys- 
tem menu is the same as the cne cf the PGC group 
shown in Fig. 26. If the user, again, presses the MENU 
key on the system menu-being displayed, the reproduc- 
tion ofthe system menu is over. Then, the reproduction 

30 control unit 937 returns to the system state (Step 266) , 
and resumes the reproduction fromthe return address 
(Step 267). 

Operations 

.35 

[0196] The operations of the multimedia optical disc 
and Its reproduction apparatus can be explained as fol- 
lows. 

40 Exanrple of a Forcedly Activated Button 

[0197] Here is an example of an operation in which 
forcedly activated button is used. Fig. 35 is a title exam- 
ple of an interactive applbation in whteh a dragon and 
« B knightfight with each other. The scene 1 by the PGC#1 
shows a display image 1 In which a-knight encounters 
a dragon. The scene 2 by the PGC #2 shows a display 
image 2 in which a menu by the sup-ptoture data is su- 
perimposed. The scene 3 by the PGC«3 shows a dis- 
ss play image 3 in whteh the knight gets away. For the ex- 
planatory reason, also in this example, each PGC is 
supposed to be one VOB. 

[0198] The sub-picture data in the PGC#2 is a menu 
image composed of a "1 -Fight" button and a "2 - Get 
55 away" button. For the button command of the '1 -Fighr 
button, "Link* instruction to the PGC (not illustrated) for 
showing the fighting scene is set. For the button com- 
mand of the *2 - Get Away* button, "Link* instruction to 
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the RGC#3 showing the^cene 3 is set. Furthetmore, in 
this example, "63" is set as the fotcediy.activated button 
in Fig. 13. The forcedly activated .button number "63" 
means thatthe:current button in the selected :state is 
forcedly activated. If the.user.does not press the activa- 
tion key .until 'the±utton selection time even if he/she 
had:prBSsed 2 - Qet-Away" in-the:scene:2,-the repro- 
duction controlunit 837:plBces the 'J2 -jGet Avray"J>utton 
in the selected isteite Intorthe racth/ated estate. Then, 
scene .3 js reproduced. 

[0199] A -litle .creator «n -dBterTTiine -which :button 
.should .be :lhe -forcedly activated .-button :dependlng .on 
the development:of.the-story,'contents of thescene.and 
~menu items. In the foregoing example, the Tactivation 
;button" Isvactlvated.based on Ihs.user^s.selectlon state. 
However, there iare.casesln:which the :rsproductionx:an 
:proceed-more effectively If the:tltle.-creator directly des- 
ignates the.actlvatedi>utton number. 
[0200] The following is fin«xample,-which jsrshown 
in the lower row of Figure :35 .■ThBBcenB.2by the-RGC#2 
shows the .displayimage.2'ln'which a menu is superim- 
posed, the menu oomprlslngihe "1 - Fighf'rbutton, "2 ■ 
Get Away" button, and "3 -;Do Nothing" button. The 
scene 3:by the P.GC#3 Is the branch xJestinatlon;when 
the "3 --,Do Nothing" t)utton Is.selected in the'PGC#2. 
What Is displayed onthe scene is a dragon:comlng clos- 
er to the knight. If a direction of :a :Story which :8hould 
continue after the "3 - Bo Nothing" .button i5:desiied in 
the Bcene2, what is necessary.isto setthe forcedly ac- 
tivated button number forthe menu in the P.GC#2 as "3". 
In this .way, even If there Is no activation .operation :by 
the user, the scene 2 changes to the scene 3. As a result, 
even If the user Is not interested In pureulngthe course 
of story, effective.story development can be realized. 
[0201] ThenextexplanationisaboutthecBseinwhich 
hidden buttons exist other than the MEI^UJiutton-in the 
foregoing PQCs#1^3 in Fig. 35. The hidden buttons do 
not necessarily appear on the screen. In all scenes, the 
same function is allocated to the hidden button. For ex- 
ample, a map button.and status button exist as hidden 
buttons. The map liutton is a button for calling a map of 
the adventure-worid in which the warrior lives. The sta- 
tus button is a. button for calling Images which display 
parameters such as physical strength of the knight and 
points of the game. 

[0202] In this case. It is determined that the numeral 
key of the map button is T and the one of the status 
button Is "B". These are realized by the button Informa- 
tion shown in Fig. 14. In other words, the "LINK" com- 
mand to the PGC for displaying the foregoing map 
should .be set in the button informatton 7 shown in Fig. 
14, and the "LINK* command to the PGC for displaying 
the foregoing status should be set inthe button infomia- 
tion B. In addition to that, K a "selectedsactiyated" flag 
In the button Information 7 and the one in the button in- 
formation B are set, the user can see the map or the 
status by pressing the numeral key. Return to the origi- 
nal scene from the map or the status can be realized by 
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the return address shown in Fig. 13. 
10203] -Moreover, it is possible to determine that the 
TTiap-button and the status button are selected only by 
numeral keys, .prohibiting selection by arrow keys. In 

5 such a case, the buttons 7 and B should not be set for 
any-neighboring button-in the:button information in Fig. 
13. Then, -hidden .buttons wlllnotibe selected by .arrow 
keys. In.otherwords,iuttonsnot:beingdlsplayed.on the 
screen will Tiottte.pjaced into the. selection state. 

■10 :[0204J Also,1hefollowingsettinginay.baposslbte.-% 
~ Bet -Away" mayJie-setasTan initially selected button. 
A leetectedrBctlvated' -flag -may toe set for each of 
"1-Flghf .-and "3-150 Nothlng".Then,when1he-display 
-image.2'-isrdlsplayed, the user can immediately enjoy 

'5 the nextscene l>y pressing down the left .arrow key or 
right anrow'key, which :gives a lot of excitement and re- 
'Blismnf-thestory. 

102O5] An anothersettinges followsTnay.be possible. 
The -map -^button, jstatus button, ""Fighr button, "Get 

:20 Away"button, and"Do'Nothing".button-may be set for 
"1", "2", 13", M",-and "5" ln the button-information, -re- 
spectively, and the "numeral selection -possible .button 
numbar"Tnay be set as'"2". Inthis case, the hidden map 
button and status .'button can be selectedby a numeral 

■2S key. The ""Fighr button , the "Get Away" button, and the 
"Do Nothing" button can be selected only :by the right 
ariDW'key or the left:arrow-key. 

Operation Examples of Selection Activation, 
30 °Selected=Acthrated" 

10206] Fig. 36 is an example of a litle. This title is ah 
example :of an litteractive appltoation which introduces 
various -sports, 4he title comprising the PGC#1, «2, 

35 #3 In OFderlD.understandthe example readily, each 

PGC is supposed to be constituted by one VOB. The 
scene '1 by the PGC#1 is the introductory part of this 
title. The.scene.2.bythe PGC#2 is the part which ap- 
peals the fun of golf and ski. The scene 3 by the PGG#3 

^0 Is the part whk:h appealsthe fun of baseball and volley- 
ball. The PGCs after the PGC#4 introduce what each of 
the sports is. In each PGC In the figure, the white part 
shows video data, black part shows the management 
pack, and the slanting-line part shows the sub-picture 
data. The PGC # 1 does not need a menu image, so 
there is no sub-picture data. 

X0207] The PGC#2 has sub-pteture data for showing 
image data of menu Image 1 in the second VOBU. The 
management pack in the same VOBU stores the high- 

so light infonnation corresponding to the menu image 1 . 
This menu Image 1 is the same as the one In Fig. 12. 
The button state transfer table created from the highlight 
information Is the same as the one in Fig. 23. The high- 
light section (from the highlight start time to the highlight 

ss end time) Is from the start of the third VOBU reproduc- 
tion to end of the PGC#2 reproduction, in the VOBUs 
after the third VOBU in the PGC#2, the highlight state 
in the highlight information is "10"; in other words. It Is 
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the same highlight information as the one of the.preced- 
ing management .pacl(. In this case, after the second 
VOBU reproduction in the PGC#2. the -menu image is 
superimposed onto the video data being displayed. Dur- 
ing that xiisplay, the user's operations :by the highlight 
processing is.posstble. 

[0208] Asthe menu image'1 Js-managed by the button 
state transfertable in Fig. 23,'ttansfer of theJjutton.-se- 
lectlon-Jiy an arrow-key is prohibited for.upward-move- 
ment concerning the .-buttons -1 and 2, -and jdownward 
movement t»ncemlngthebutton3.Thl8Jsi)ecause'*0'', 
■■which shows-prohibltion of transfer-oflhebuttonselec- 
tbn,lB.Betforthe-ne!ghbaring button tnfomiationshown 
in Fig. 14 .(more .specifically, for the :button -number 
above the.button 1 and .button .2, respectively, and the 
button number:below.thei>utton .3). 
[0209] In Fig.23,-.the"button:5" forrshowlngthe-next 
■menu Js:stored as an entry of the'lbutton^ inthe:Beloct- 
ed state" :and"'ldownvi>ardTnovemenf oflhe-anrow key 
transfer information". The column of "mineral keyialiow- 
ance" shows that the buttons '1 -4 can be^selected with 
-numeral keys by thenumeral key allowance flag, butthe 
button 5 can.be selected only with the downward move- 
ment of ihearrow key from1hei>Litton4. In other<WDrd8, 
the buttons1-4:arBJJsed foroontlnulngxlevelopment of 
the story, .and the :button:5 is .used for. switching page 
menus. Therefore, It is possible to .use operation keys 
on the remote controller according to the contents of the 
menu and meaning of the.buttons for:every. scene. 
[0210] Moreover, inihe l8elected=actlvated''.column, 
onlythe button 5 has "yes'.Bythadownwardmovement 
of the arrow key from the:button 4 in the selected .state, 
the activation processing automatically starts. At this 
time, "Link PGC#3".8et as a button command of the but- 
ton 5 is executed. In this way,'.wlthout pressing down the 
activation key. It is possible to branch to the scene 3 from 
the middle of the reproduction of the scene 2. Therefore, 
when the "selected=activated" flag Is set, the reproduc- 
tion apparatus substitutes 1he operation of rpressing 
down the activation key. The '!selected=activated'state 
flag is a set of auxiliary management data for substitut- 
ing the user's operations. 

[0211] In the buttons 1 -4, branch instruction to differ- 
ent PGCs (Link instruction) are stored, whteh makes it 
possible to realize interactive branch to the image de- 
sired by the user 

Call of a System A/lenu and Return 

[0212] The following explanation is about operations 
for calling the system menu and retuming to the original 
scene during the reproduction of the PGC#2 In Fig. 36. 
Fig. 37 shows only the PGC#2 in fig. 36. In Fig. 37, for 
the explanatory convenience, the PGG#2 is supposed 
to be made of one VOB. 

[0213] In VOBU#2, the menu image 1 by the sub-pic- 
ture data is stored in the sub-picture pack. In this case, 
as shown by (2), a OSI packet in each management 



pack in the highlight section stores a start address of the 
VOBU #2 shown by (3) as retum address. 
"[0214] Here, suppose that •at (1) in -Fig. 37, in other 
words, during the reproduction of the V0BU#6, the 
5 MENU key ohthe remote .controller is pressed. 

P215] 'At this time.-the-Feproductlon.control unit 937 
intenrupts-the-reprpduction.ofthe'P.GC#2, and.a6 It is in 
-the hlghlight:Bection,stores the retumaddress setinlhe 
DSLpacketln-themanagementpackiof the VOBU#e into 
10 -the'PuffermemDryin.1he.8ystem:state-management.unlt 
935.Thl6-retumadd»ss islherstartaddressof the VO- 
-BU#2. iMoreover, -the -reproduction :contiol .unit :937 
storesthe systemstate such as-thetjutton-numberbeing 
1nthe.«elected£tBte-:at that time. 
10216] After that, -the reproduction .control .unit "937 
controlsTsproduction of the-^ystem-menu. 
'[0217] ^hen the system menu te ^completed, the te- 
-producUoncontrol unit 937 retumslotheoriginateystem 
.Btate,:and resumesthe reproductionirom.the VOBU#2 

-20 6peclfiad:by the retum addrass. 

[021 8] ^As mentioned -above, Bven If the sub-picture 
data isprlorto the highlight section.or stored at the lead- 
ing of the highiight eection, after temporarily callingthe 
system -menu during the Tsproduction-of the tiighlight 

as section, it .isposslbte-to-retum to the -menu <whk;h)was 
disptayed-whenlhe reproductlonswas intenupted. 
[0219) As Js already explained, the tnultimedia disc 
and Its reproduction apparatus of the -present embodi- 
ment readily realize responsive interactiveness. 

30 10220] in thepresent embodiment, even If there is no 
user^iiranch designation by the user in the middle of 
reproduction, automatic branching ^occurs .ao that a 
menu which does:not intenupt the couree of intemiption 
can.be realized. 

35 [0221] In the present embodiment, iwhen there is no 
activation operations by the user, the t)Utton being se- 
lected by the user atlhat time is automatically activated 
80 that the -reproduction keeps going on. Moreover, the 
automatic activation button can be a button which is pre- 

40 acUvatad by an appitoation creator or can ita a button 
selected t>y B.U8er. Inthe present embodknent, by set- 
ting two types of J>uttons, one of -which can tie selected 
by numerals and the other cannot,fnisoperatlons by the 
user can be prevented. .Even if all the buttons are simply 

45 managed -Jiy .button numbers, due to this function, nu- 
' meral keys and-anow keys can be jointly used for Input. 
[0222] In the -present embodiment, by setting a "se- 
lectedcactlvated' flag, It is possible to reduce the two- 
fold operations comprising seiection.and activation Into 

-50 a ^ngle operation. 

[0223] The present embodiment makes It possible to 
reproduce a system -menu or other applications in the 
course of the reproduction of an interactive application. 
[0224] The highlight information in the present em- 

?s bodiment can be categorized Into two types In view of 
the functions: button management data for responding 
to the user's operation applied onto the button on the 
menu; and auxiliary management data for substituting 
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the .user's operations applied onto the menu . The exam- 
ples of the auxiliary management :data arelhedsutton 
.selection .end time, the forcedly activated button 
number.lhe numeral selection-possible .button number, 
and thesub-^pioture retumaddressthat are shownin Fig. s 
1 3, and the "selected=activated" 1 lag in "Fig. H. The but- 
ton-management data corresponds .to:othertiighlight in- 
formation. 

"[0225] ln1he.present.embodlmentrnunr»eralkeys«re 
jjsed for:selectlng:buttons,:but they:can:be.UBed'forxle- to 
termining:buttons. In^sucha case, Inihe flowln Fig..33, 
Step 258 (activation processing) should start tight after 
Step253.-At this.time.inihe auxlllarymanagement data, 
the numeral selection:possible:button number.6hould.be 
regarded ^s the numeral :activation possible iiutton 
number. Moreover, :the ".Belected=activated" flag -.works 
only-fpran-owkeys (referJD''Fig.:33).Moreover, if.allthe 
numeral keysare thel>uttons-whichcanl>eactivated:by 
numerals, there.'will be.a .huge xiamage when the iiser 

. mlBoperate6.theJ7Uttons,.becauBethei>uttons-6elected so 
by the userwlll J)e immediately .put into the .activated 
state. Therefore, by setting the numeral selection pos- 
sible button number, :ln other words, ;by distinguishing 
the buttons-which can beactivated by the numeralswith 
other J3uttons, the damage can l>e reduced. ^ 
[0226] in the present embodiment, each of the :but- 
tons which can be selected by numeral keys is assigned 
the button number out of the numeral range fromT to 
"the numeral selection possible :button number*. How- 
ever, other methods of setting the . buttons may be pos- 30 
sible. For example, it is possible to set an olfset value 
in the highlight general infomiation. ifthe.offsetvalue.is 
"3' and the numeral selection possible .button -number 
is "5", thefive:button6 having 'A" to "B"can,bo selected 
by numerals. as 
X0227] In the present embodiment, the .optkiat disc is 
the DVD. -However, as long as a large amount of digital 
moving picture data can.be stored, othermedia can sub- 
stitute for the DVD. Moreover, the same effects :asthe 
ROM can be.obtalned from an EPROM. -«o 
[0228] The media are not necessarily have to be In- 
fonnetmn storage media like optbal discs. So long as 
image information and its control information can be in- 
terleaved Into the medium, the media me^ be wireless 
transmission media like broadcasting or wired transmis- « 
sion media like communication line. Here, examples of 
the transmission media are telephone lines, internet, 
LAN , and satellite broadcasting. As the video objects of 
the present embodiment are a type of MPEG data called 

. "system stream", in the case of the above mentioned so 
transmission media, the video obiectiwilliie transferred 
as transport stream into which the system.stiaams are 
multiplexed, in the present embodiment, a vMeo object 
stored In a different position on the disc is selected as 
the branch destination in the menu. On the other hand, 55 
in the case of the transport stream, what is selected as 
the branch destination is an other system stream which 
is mult^lexed Into the transport stream. In this case, in- 



stead of the motor 81 , the light pickup 82, and mecha- 
nism control jjnlt°83,thereproduction apparatus should 
have.a reception unit for receiving the transport stream. 
10229] inthe present embodiment,the:digltalmoving 
picture data under IWREG2 is used for the moving pic- 
ture data. However, other -kinds of nrroving -picture data 
such ;a8 the :digltai moving picture data under MP£G1 
-andthe.digltalmoving.picturedata.with.a-conversion.al- 
gorlthm other-thanDCT (Discrete Cosine Transform) 
-underiMPTEGmaybeiJsedfls-farasthe-movingpictore 
datacanbethemultimediadataiwlthlhe-audtodataiand 
thesub-iptoturedata. 

10230] Inthepresent embodlment.whiiethe-menu by 
the .sub-picture :data Is .being displayed, Jiranch to the 
.system menu occurs :by the user's pressing down the 
MENU key, :and return to the original menu -.display oc- 
cuisbythe.user'ssame'operatlon.Thefalljofthesystem 
menu-may-oocurwhlie-asaption.by:the.sub-picturexlata 
:is being displayed, in such . B:case, Step'261 in'Fig. :34 
detemolnos whether the caption by the sub-picture Is be- 
ing displayed or not. 

'[0231] In the present embodiment, the management 
packs are Included in every QOP, -which is the unit of 
reprodudng moving picture data. However, if the meth- 
x>d for oorapressing digital moving pictures changes. the 
unit of the -management Infomiation pack changes ac- 
cording tothe compression method. 
[0232] Inthepresent embodiment, the retum address 
of the sub-picture datatwas stored in -the DSI packet, 
i-lowever, ft can be stored in the PCI packet. 
|0233] The management packs for storing highlight 
information.Bhould not necessarily be included in every 
VOBU.Thsy£h6uld:be included in, for.example, every 
1 /SOsecond picture frame iinlt,.which is -amalier syn- 
chronous .unit ofpicture-reproductton -than 0£--1 .0 sec- 
ond. 

:[0234] In the present embodiment, one VOBU In- 
cludes one GOP. However, one VOBU can Include a plu- 
rality of GOPs. In order to realize interactiveness char- 
acterized t>y excellent -responsiveness, reproduction 
time of the movingptotures .should.be less than one or 
two seconds. In this case, the manag«nent pack Is 
placed at the lead of the GOPs, storing effective repro- 
duction management information for the GOPS. 

Method of Producing an Optical Disc 

10235] The foltowing is a simpliried explanation of the 
construction of an optical disc in the embodiment of the 
present invention. 

[0236] Fig. 38 shows a flowchart for themanufactur- 
ing process of the opttoal disc in the present embodi- 
ment. 

[0237] First, the data in the volume area shown In Fig . 
6 is generated by a logical data stream generation ap- 
paratus (Step 191). This logical data stream generation 
apparatus uses multimedia data editing software on a 
personal computer or workstation and can generate vol- 
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ume data of1he data construction shown in Fig. 6. This 
volume data is recorded ontoa transferTnedium, such 
as magnetic tape, and is then converted into a physical 
data stream by a physical data stream generation ap- 
paratus. (Step 1 92). This physical data stream includes s 
an ECC (en-or checking code),:data for the lead-in re- 
gion, data forthelead-^utregion^nd the lll(e, inaddltlon 
to .the volume -data. -A-masterxlisc cutting-process then 
cuts amaBter-discfortheoptbat discs-usingthisphys- 
Ical data stream (Step 1fl3), Tinally, optical aJisos are 10 
manufactured from theTnBsterdisc:by apressingappa- 
ratus. 

10238] Conventional CD -manufacturing -machines 
may .be.used formanufacturing the:aboveTCon5tructed 
optical disc except s part of logical.data.sequence relat- 
ed to the xtata .construction :of Ihe present invention. 
Concerning this point,please refertoHeitaro NalcaJIma 
and Hirosi Ogawa: CorapactDisc'Dolcuhon, Ohmu.Ltd. 
end Applied Physics .Society Optics Meeting: Optical 
Disc System, Asakura Shoten. ^ 
X0239] -Although the present invention has -.been fully 3. 
idescribed by-way of examples -with reference to the^ac- 
companying drawings, it is to be noted that various 
changes and modifications will be apparent to those 
skilled In the art. Therefore, unless otherwise such 2S 
changes and modifications depart from the scope of the 
present invention, they should be construed as being 
included therein. 



vide tbe-menu Image, -when the menu image is dis- 
played and a branching operation is performed from 
the menu image, 

the .apparatus comprising: 

readingmeanstor reading the data; 
decodingmeans fordecodlng the data to repro- 
.duce a-menu image; 

recehnng-meanslor receiving a user input in re- 
sponse to the tnenulmage; 
branching -means for:branching to another im- 
agein responsetothe user inputduring repro- 
ductlon of an object other than the initial object; 
-BtorageTneans for storing the address informa- 
tion necessary to provide the menu Image upon 
execution of the iiranching image; and 
:a resume Tneans f or resuming reproduction of 
the menu image based on the stored address 
infonnation. 

A reproduction apparatus :f or a disc h aving a data 
region forstoringdata, Including aplurallty of.video 
objects,.each video x>bject-having a plurality of data 
units, which Jnclude moving :picture data, sub'pic- 
ture data and control data .to be effective within a 
timeperiod in-whlch the corresponding movingplc- 
ture data is reproducible, the sub-picture data in- 
cluding amenu imagB;.and 



Claims 

1. A machine-readable recorefing medium comprising: 

a data area including a plurality of vMeo ob- 35 
jects, each video object having a plurallty of da- 
ta units, which include moving picture data, 
sub-ptoture data and control data to be effective 
within a timerpariod inwhichthe conesponding 
moving picture data Is reproducible, the sub- <o 
picture data including amenu-image; and 
the control data including address infonnation 
which shows B storage position of an initial data 
unit, out of the plurality of data units, necessary 
to provide the menu-^image when the menu-im- « 
age is displayed and a branching operation is 
perfomned from the menu-image. 

2. A reproduction apparatus for reproducing data In- 
cluding a plurality of video objects, e«:h video ob- so 
ject having a plurality of data units, -whtoh include 
moving picture data, aub-picture data and control 
data to be effective within a time period in which the 
con-esponding moving pteture data is reproducible, 

the sub-ptoture data including a menu Image and ss 
the control data, including address inforniation 
which shows a storage position of an initial data unit 
out of the plurality of data units, necessary to pro- 



the control data including address inforniation, 
which shows a storage position of an initial data 
unit out of the plurality of.data units, necessary 
to provide themenuimage,'When the menu im- 
age .is displayed and aiiranching .operation is 
performed from the menu image, 
the- reproduction apparatus comprising: 

a -reading means for reading the data from 
the disc; 

a memory for storing the read tiata; 
a reproduction means for reproducing the 
moving picture data and sub^plcture data 
read by the reading means and outputting 
the moving picture data and sub-picture 
data as a video signal for display; 
a receiving means for receiving a user's in- 
put in response to the menu image; and 
a control means comprising: 

a detectton means for detecting when 
a branch operation, from a prasent dis- 
play of the mend image, to a temporary 
reproduction of another object is re- 
ceived; 

a call means for storing the address in- 
formation to provide the menu image 
and designating the reproduction 
meffiis to reproduce the other object 
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when the branch operation is -detect- 
ed; and 

a resume means for resuming repro- 
duction of the menu image :based on 
1he stored address infonnatlon after 
the reproduction of the other object Is 
completed. 



within a time period In which -the corresponding 
moving picture data is reproducible, the sub-picture 
•data Including a menu fcnage and the control data, 
including address Information which shows a stor- 
age position of an initial data unit out of the plurality 
otdatajjhlts.mecessafytoprovidethemenu Image, 
when the-menu Imageis displayedand abranchlng 
operation Isiperfonned-frDnn the-menu image, 
-the metttod includes-the steps of: 



A reproduction lapparetus tor -reproducing .^a jdata 
.-strearn, including a, plurality .of video objects, :each io 
video object havlng.a .plurality of data Ainlts, .which 
Include moving picture .data, ^subrplcture data and 
control data to :be effective -.wlthin«.tlme .period In 
-.whlchtheTOrrespondlngmovIng picture data Is re- 
producible, the .sub4>icture data including a Tnenu is 
Image; .and 

the control data Including address information 
whichshows a storageposltlon of aninltialdata 
.unit out of the plurality of data untts.necessary 
.to.provlde the menu image,>when the menu im- 
age Is tdispiayed and a.branching uperation.is 
-pert onned from themenu image, 
the reproduction apparatus comprising: 

-25 

an Input means for inputting -the data 

;stream; 

a memory for.storing the Input data stream; 
a reproducing means for reproducing the 
moving picture .data .and sub-:picture data 30 
reBdi>y the input means and outputting the 
moving picture data and eub^plcture data 
.as .a video signal fordisplay; and 
areoelvlngmeanB for receiving a.user^ in- 
put; 35 
a control means comprising: 

a detection means or detecting when 
a branch operation, from a present dis- 
play of the menu image.to a temporary 
reproduction of another object is re- 
ceived; 

a call means for storingihe address In- 
fomiation to provide the menu image 
.and .designating the reproduction 
means to reproduce the other object 
when the branch operation Is detect- 
ed; and 

a resume means for resuming repro- 
duction of the menu image based on so 
the stored address information after 
the reproduction of the other object is 
completed. 

A method for reproducing data Including a plurality ss 
of video objects, each video object having a plurality 
of data units, whteh Include moving picture data, 
sub-picture data and control data to be effective 



readlngthedata; 

decoding the data to reproduce a menuimage; 
receiving aojser input In responseto the menu 
Irpage; 

branchingto another image in response to the 

;u6erinputdurlng reproductionofan object.oth- 

«r:thBn the Initial object; 

storing the address Information -necessary to 

provide themenu Image iipon execution of the 

branching operation; and 

Tesuming reproduction of the menu image 

based onthestoredaddressinformatlon. 



22 



:EP1 134486 A1 



Fig. 1 

moving picture4 

moving picture 1 moving-picture :2 moving piciurc.3 








Which do you 
examine ? 






1 [glasses}: 






2|apen | 




Fig. 2 

moving picture 1 group of pieces ofTCproduction route data 
^moving picture 3 



moving picture 2 




moving picture 4 
moving pictured 



Fig. 3 



group of pieces of reproduction route data 





route type 


route data 


reproduction route 
data 1 


consecutive 
reproducdon 


reproduce moving picture l,lhen moving picture 2,and go to 
reproduction iDue data 2 


reproduction route 
data. 2 


branch 
reproduction 


reproduce moving picture 3 (menu) 

go to reproduction route data 3 if (a) is selected 

go to reproduction route data 4 if (b) is selected 


reproaucuon route 
data 3 


consecuuve 
reproducdon 


reproduce moving picture 4,and go to reproduction 
route data n 


reproduction route 
data 4 


consecutive 
reproduction 


lepniduce movii^ picmre S,then moving pictuie Land go to 
lepiuductioniDuttdaiaj 









23 



£P1 134d86A1 




£P1 134S86A1 



Fig. 5 



volume 




management 
area 




Video Manager ■ 










Video Title 
Set 1 


file area 




Video Title 
Set 2 




Video Title 
Set 3 












Video Title 
SetN 



25 



£P1 134S86A1 

















■^5 '■■ 


P 
> 




^-rvj -■ 
■SO ' 
■o 

Sob ; 

;0 

S-< ' 

1^ i 






! 






lio SP 
i A-l 


/OBUl 




So i 
f — ; 






— : 
S-=c 



3 
























-1 




CM 






in 






00 


OQ 

o 
> 






Video Title S( 
managenreni i 


O 
> 


CP 
O 
> 


OQ 
O 
> 


m 
O 
> 


VOB4 


O 
> 


VOB* 


VOR* 




VOB* 



Of 

> 00 



26 



:EP 1134 986 A1 




27 



£P1 134:9B6A1 



video pack 



Kg . 8 



1 pack (2048 bytes) 



1 packet 



pack 
header 



packet 
header 



data field 



stream ID(8 bits) 
hvideo packet :11 10 0000 



Video 



28 



£P 1 134fl86A1 



Audio pack 



.lpack(2048tvtes) 



Ipacket 



pack 
header 



packet 
header 



data field 



r 



stream IPgOl 11101) 



f 



sub-stream ID(8 bits) 



Audio 



■ audio pack A,B linear PCM0~7 : lOlOQ XXX 

^-0-7 

-audio pack C Dolby ACSO-? : lOOOQ XXX 



£P1134^A1 



sub-picture pack 
Ipack(-2048:b.ytes) 



I packet 



pack 
header 



packet 
header 



data field 



stream ID(101 1,1 101) 



run-length image data 



sub-stream ID(8 bits) 
t- sub-pictureO~3 1 :001 X X X X X 
'. ^0-31 



£P1 134986 A1 




31 



EP1i34 9B6A1 




;EP1 134 986 A1 



z 
o 

K 
n 


3 
O 

£ 

53 

u 


TO 


-a 

"to 
-> 


li 


XL! 




-co 














VAL 


m 




o 







highlight 1 
Start time 1 


■00 E 


lection 1 


of all 1 
ons 1 


election 
utton 


T3 


cedly activatedl 
ttoti number | 


ighligh 


highli 


utton se 
rtd time 


number 
the butt 




.<u o 












=» O 53 

s: cue 


II 





highlight 1 
information | 




sub-picture | 
return address! 










U 
a, 


DSI 



£P 1 134-986 A1 





' '£ 








o 








1 

•E 




o 

OS 

« 






o 
o 
o 


o 

:o 








o 

■E 


> 


o 
> 


TO 




E 

13 




:>< 


->< 






1 


c 


1= 
rr 


xa 


end 


J 




1 




o 










5 





















selected colot 
infdtttiation 


o' 

o -c: 
w S, 

ii 




1 

tl 

i| 

J3 .S 


f 1 

o ^ 


button 
,„conitiiand 
















Fig. 


button color 
infortnation 1 


button color 
information 2 


It 

if 




button 

infortrtdtion 1 




. 1 

CO 

il 

















i-2 





. c 




o 




tl 




fi 





34 



EP1 134386A1 

























is 




O 

1^ 

;bp 

■S 

TO 

o 

Jo 


xz ^ 

;> .<L> 

|§ 

21 

if 

x: 00 

:« 'S 
X3 w 


11 

— -S 
5P"g 
'5 

o ^ 

O too 
— - C 

§i 


£^ 

Sjs 

S i> 

si 

in C 


generate an integral random nuttiber froiti 




c 


tch Cdhdition, 
ber 












iiimber 




Ueger 


cc 

0) 

o 


branch destination progi 
number 


register number, integer, brar 
branch destination PGC iium 


register number, integer 
branch destination POC i 


register number^ integer 


register number, it 


operation code 


Link 


CmpReg Link 


SetReg Link 


SetReg 


Random 



35 



EP 1134 986 Al 









VO r 


s 








-a 








IS 
o 


o 
. IB 
u 




f 

o I 




Pi 

o 2P 
> { 











c 1 




m 






-CQ; 


O 


O 


§ 






> 


> 


> 




> ' 



36 



EP 1 134.986A1 




37 



£P1 134:986A1 




EPI 134«B6A1 



Fig. 19 



POWER 



MENU 



1 


2 




3 


4 


5 




•6 






7 


8 




9 


0 


+10 




+1.00 




ENTER 



□ DD 



39 



EP1 134:986 A1 




£P1134«8BA1 



•if 

jD ex.; 



2 *>o 



o 33 



< < 



8^ 

■■> -a 



CQ 

O 
> 



1 



41 



£P1134.9B6A1 



Si 

XL SJ 



\ 



\ 



•s C 5 E 5 



ill 



; CX -3 



•O CO C 
E a>.g 



42 



£P1-134i986A1 



II 


4*: 

-SO 


'^'^ 

•So 


50 


•4* 

..Ho 


•CO 

♦JO. 


JO o c 




- 


- 


- 


■cs 


selected = 
determined 


r> 
r: 


•o 
r; 


o 

•C 


o 




2 1 


I 




>> 


;S 


§ 


C 


op 
op 

IS 


cs 

1 


m 

s 

■op 
1 


s 

CO 

op 

op 
In 


XO 

g> 

to 
op 
op 


c 

^1 

» E 
il 




m 

ISO 




O 

•c 


w 


O 

c . 




o 
c 


o 

;C 


CO 


(N 
CO 


o 

•c 


? 


cs 
CO 


CO 


CO 


m 

CO 


o 




O) 
CO 




CO 


CO 

CO 


o 
n 


C / 

il / 

-aS / 
/ 

/ 3 iS 

/ O CO 


c .2 

CD 


c a> 
2 " 

CO 


c 

§y 

CO 


_c iS 

2 y 
II 

CO 


•S ^ 
in^ 

2y 
^1 

^ ! 



43 



£P 1134586 A1 




EP 1 134:986 A1 




read Video Manager "by .controlliTigTTiechanisiD 
control'-unit ■and signal processing unit 



leproduce program chain group 
for -sygtem menu 




3tep 122 



reproduce program chain group 
for title menu 



Step 123 



Step 124 



read video title set including selected title 
controlling mechanism control unit .and signal 
processing unit 



3tep 126 



branch to program chain 
at the beginning of title 



V 



tep 127 



reproduce program chain group 
constituting title 



r 



tep 128 



.EP1 134 986 A1 



Fig. 26 



( TeproducdoTi of PGC jgroup ^ 









> 






read PGC infoimation | 



pre-processing 
.set color conversion tablel 



VQB 
reproduction v 



V0B#1 
reproduction 



VOB#n 
reproduction 



post-processing 



C END ) 




; branch 



EP1 134986.A1 



EiS.27 



( reproduce VOB#.i ^ 



Step 121 




(^VOB# i reproduction end^ 



47 



£P1 134^A1 



/Step 206 



highlight end 
processing 



Rg.28 
highlight processingj 



analyze highlight il^' 
infoimation il 



.Step 201 



generate :button state 
transfer -table 



detennine button < 
■initial state. 



Step 204 




Step 202 



Step 203 



£P1 1341986 A1 



Kg. 29 



c 



button initial state activation 
processing 



) 



;Step2ri 



Yes 



Step 2.12 



hold forcedly selected 
button nuinber as current 
button number 




Step 213 



hold button number of button n 
selection parameter iis current jj 
selected buttomiumber 11 




49 



EP 1 134i986 A1 



Fig. 30 



( -highlight display processing J 






read button state transfer table i 






sethighl 


ght.area i 



set highlight code conversion table 



Step 221 



Step 222 



Step 223 




50 



EP1 1341986 A1 




51 



EP1 134386 A1 



Kg. 32 



:button activati on processing ^ 



^Step241 




C ENDJ 



£P 1 134 586 A1 




EP1134386A1 



Fig. 34 



(call -and jetum processiiig for the system -menu ^ 
JStep2^I 
No 




,„inenu bemg displayed?^ 



store the return .address 

of the sub-picture written 
in the current DSI 



.Step 263 



storethe address of "the 
current management pack 



store the system state 



execute the system menu: 



Step 264 



Step 265 



return to the :sy.stem state i 



5tep266 



start reproduction from the j^^^^P 
return address i 



( END j . 



£P 1134 586 A1 




55 



£P1 134986 A1 




56 



EP1 134586 A1 




:EP1134S86A1 



data foir volume i»rea, generated by 
logical data stream generation device 



conversion into physical data stream by 
physical data stream generation device 



r 



.Step 191 



master disc cut by master j^^^^P 
disc cutting device 



optical disc manufactured from i^^^^P 
master disc by pressing device J 



END 



EP1 134986 A1 



J) 



POCOHEWTBCONSIDEBEPTOSEflELgVAWr 



US S -432 757 (OTSUMI iET AL. ) 
11 July 19.95 (1995-fi7-ll) 
the -whoVe :doainient •* 

m 32 ;05652 -A (H.V.. ^HlilRS' 
£LOEIiJANRENFABRI£REN) 
2 April 1992 (1992-W-:82) 
the**!' ^ ^ 



Verleye, J 



CATEGOnv OF CITED DOCUMENTS 



•EP1134S86A1 



AMNEXTOTIilE£UROP£AN i££«RCH flEPORT 

.t»i£inn)REANmi0iTvA1»P11(»mON«IO. EP 61 11 2055 



Thisannax-Bstslhe^emiainily'ineinbeiBTSlatinB lo'lhe-pBtsnt(locuinants.cited in:thBabove4nefMiined EuropeBn-saafchTeport 
-Tlwnwiteism as «ifflainetfHnihe:EuiapaanH>BiBi«Onto^^ 

The'BJlopBan'RBlmtOHice.is in no«ra/Jldilsiar4lm.i»iiiculanwlft4iarei^^ forihe puipoae of intonnation. 

13-07-2001 



'Ratsntxlcxaimsm 
cltad InBaaich'teport 


--F^k!«ion 
3iete 


•RatBrMlatrily 
'metnber(c) 


— ~ — : 

'Kublteatian 


aJS "5432767 -A 


.11-07-1M5 


JP 


26E4B57 B 


25-:06-1997 






'51*7971 -A 


,02-07-1:993 




JJS 


5574569 ;A 


12-11-1996 


»W0 3ZG5652 -A 


«2-:04-1992 


■^AT 


148819 T 


T5-B2-1997 




■AT 


1€2661 T 


15-02-1998 




AT 


20D938 T 


15-05-2001 




■MS 


€42540 ':B 


21-10-1993 




AU 


8635991 A 


. 15-04-1992 




^AU 


:655944 '& 


19-01-1995 




AU 


B636991 A 


15-04-1992 




AU 


;8637391 -A 


15-,04-19S2 




AU 


864B591 A 


I5-:04-1992 




AU 


-658152 B 


96-:04-199S 




AU 


B649091 A 


15-=04-1992 




AU 


B656791 A 


15-04-1992 




AU 


:658153 B 


06-04-1995 




AU 


8657491 A 


15-04-1992 




AU 


j66t829 :B 


10-08-1995 




AU 


B667e91 A 


15-04-1992 




iBR 


.9105987 A 


02-02-1993 




BR 


9105988 A 


02-62-1993 




BR 


91B5989 A 


05-61-1993 




BR 


91B6863 A 


15-«6-1993 




BR 


9106917 A 


13-87-1993 




X» 


2068869 A 


20-'63-1992 




TCA 


2068883 A 


20-03-1992 




.CA 


2068886 A 


20-03-1992 




jCA 


2091166 A 


20-03-1992 




CA 


2M2692 A 


20-03-1992 




CN 


1052664 A,B 


17-06-1992 




CN 


1064186 A 


02-09-1992 




CN 


1052e65-A.fi 


17-06rl992 




CN 


1067545 A 


30-12-1992 




CN 


106168B A,B 


03-06-1992 




£N 


1062666 A 


17-06-1992 




DE 


69124615 D 


20-03-1997 




DE 


69124615 T 


24-07-1997 




DE 


■69124701 .0 


27-03-1997 




DE 


69124701 T 


31-07-1997 




DE 


«9128772 D 


26-02-1998 




DE 


69128772 T 


06-^-1998 




DE 


69132594 0 . 


07-66-2661 




EP 


0549688 A 


07-07-1993 




EP 


0500913 A 


02-09-1992 




EP 


0506962 A 


07-10-1992 



S For mofo details about tHs araieic : sse Ollicbl Journal of the Eu^an Patent Oilice. No. 1^<8^ 



60 



EP1i34A86A1 



ANNEXTOTMEfUROREANSEAnCtillEPORT 
X3NEBROf>EANI>AT£NT^ftPRL1CATI0N44O. 



EP ^500927 ;A ;G2-09-191>2 

FJ 331296 A 18-03-1993 

-HK lfl86483 -A 26-^92-1999 

W «B562 A 28-©9-2«92 

W 216669 » 3e-BB-1999 

m «4659 A 28-91-1994 

) T 28-04-1993 



w European Patent Office. No. ^^IB^ 



61 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

a BLACK^ORDERS 

□ IM^E CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
IQ^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ R£FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem MaObox. 



